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* ©^M*******" * * ^ -y * ftfflTT S c i: « 

[W*JR6] W^lClB^/tffiT'feoT, HSfBfB 
[I#*H7] W**6CfBm©7j?*T*feoT, 
•y hfc&fiU 

MS®®;- Ftefett*MB/«r-y h05'J*OB#^i]^8B 
SSL, 

Btsijciffi^ & ti#r* etc* •jfWE/^')' h wf y 
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[3*#JH l 2 ] i i fClB«£<D73ffit?feoT, 

mIIB^ItW^^S'JSaa«^ 

m 3 > tr a - * ic \t> Lrm^-im^^ & x 7- «j •/ 
tilt, *3W9*J«cJ3»6«nEW 1 ©*jsu<9*-*© 

g/jN^^-*^tc <fc Z^mmZZLfS.? 2> Xt -y 
JUIf 5ch €r«f© £: T 2> ?j ft. 
[W*3S 1 3 ] 1 tlB«0D73 iirt-25 o T> HUHB 

cw*« 1 4 ] 1 3 icBtt©#ffi-e* o r , 
fluiBsi)t^^wsaa«^ 

hmIBI^ 1 cofta^9^-^©^S | Hii ; &^fi£t-2)X7->y'7' 
co^ofa^^fT 5 Xf >y 7* i: , 

wiawK©fi*ttEa*56HH«»te7-f- nwy ^ t 

T> ^jfcO^OSlR^nfc^Jtcfctt^HufB^ 1 0*1 

m#m 1 5 1 1 4 icfB«<073 5ST'feo r , 

[ffl#JH 1 6 ] 1 3 IBKC073 )* T'fe r> T> 

3 Hfj|B^S'I**ffi^BfItBgafB(cfiJ3t^2,A^V^4S31b/c 
i^tg* S nft Iftff *Mtef 5 Xir -y ^ i: C 

T, 
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[0 0 0 1] 

gnu ft#wfcttW3ittf«i3J:tf*n*a**itt«o*i 

£ - F ^ XOT if U ^ *fS"J-rs Affile M 
[0 0 0 2] 

-*;l/*J;tfi£«xU7'*^ (LANStfWA 

n) ci, fts»te-r-#a«atf3ai«oMft/^y*#- 

& x - * tf X ^ T 7 7 U ^ - > a y < fe § 

ice over IP (VoIP) TfoZ^l^CD 
[0 0 0 3] it«««ift*T*, f^;Vf-^^7h7 

FHKn/ct?rVWX^lt^ tflJ^tfP I M (Pers 
onal Information Manager) I A (Personal In 
formation Assistants) &£*^f£>n£o LfrL% 

JfeHSSftfc«ffifc:J3^T*y F7 — ^Icg^TSO 
T\ **y — ^^ttf- **fiatt^5Bttf 

h7-^7- FPaT*r f -^« : e»b;l/--'r>f V^So 

(Open Systems Interconnection) tr;l/ J f ) 4|5glO 
■ ^IHSitARPANe t (Advanced Research Pr 
ojects Agency : T—^*v h) ^VW£mnT?£>£ 



(3) WBfl 2 0 0 2 - 3 3 5 5 5 3 

4 

F3;l/*je«LT^So tWAtf, OS i^7*;Wi¥aa 

U^;l/«1W4/N- K^x7 Ott^SaK*^* L ft 

>y h^igbftiP-^U:^® (W-V2) > *yh"7 
-^7Fl/7i/y £ x 4 > ^£r^iS L ft * >y 

Ml/cF7>X*-hi (U-T-V4) 42tf»8o ^ 

[0004] -r>^-^y ht, hiemm 

SnT^5f^#;V*7 F7-^Ofe^T^ **y 
F7-^i (Wt3) T»^Stifcfc©4:*«W:mi 

— F&IP (Internet Protocol) rFUXtuftftlS 

ft *y h y - ^> p^ tfv' * ;i/7* — * *ea-r £ k 
20 r^y^y hj tciH^-r^o Ln^)^^7 fk:m\ mm 

ir-^cQffitc, V-X/-Fi:@to^/-FM^ 

Fttft^^y F*9J^*caS«U */*5r*yFB\ ^nh 
mc&^Tv—ZsS-VfrZttfts—F^v F7-^ 

0*«[y— F*3KSLTjiS«Sn*o IETFcDRFC 
30 2 4 6 0 £ LTl^W-f^^^^ F7n Fn;l/^ 

y— vfowftfommt s*esKtav^ 0 cna, ^7F 
^ricoaat**^^^ ^y f jci«*««*w#«nsfc«>t' 

5iJS L fctl^T^ fe , mtJ - F tt C o T 

^o rE^c^^o 

[0 0 0 5] Lt07^o-fT1i> -r— *3i«Attatcfe 
^t, WrMfc^-rs— ffiOBfltSrfr ^^^fe^o ceo 

- f BBiHft^ss* b ft fc * w£x»a*?-* nft 

50 rafflaD»j**»oT^6^«^3RfT^Sfc»j|S««^M 



-3- 



5 

[0 0 0 6] lCfefrfrt>5f\ W7/D-fit B# 
a yo^/- F**y h«7— *tci3t^r»it«W5 S < 

fi? i*^t£& P^M£:£ IS S c fc « ^ V \> 20 

[0007] Lfru v o i pjf>yr;i/*^Ao»esa 
ti/^o m^;* — ;W£>y r^JMSSSfcJi^^ c<D£5 

[0008] Mz-&, voip^ twMm&m^Jo^ 

- * *^ ut y r ;b # Ao«Baw*iB*^a«** 
«-r&o vo i p-ett, sf^fi^tt^^^^weafc*** 

^nt^§Yy^^7 FcD^a ha^ffi^T I P* 

mis, o5y»^6*93 o o^y»*-e<oiBHt*©— » 

^;^7FWf^lt r^j r &J £>iIfIn a oH 
it, r^&j Sfctt r^pjj (D D a pHLM#e>n^v^i: 

[0 0 0 9] ^ft, 4HC>^y hM*#£B£f* 

VoIP ®fS^o a p«^^#^R{^o 6 0 3 y » 5< 
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>y h*^t>nfc»^ «?s*^WW^*SCi:*^IE« 
nti/^c ;V-f>f>^»^ /^*y FtfiMff* 

[0 0 l 0] h^JtVo I PiSfioaS^* 

LV^S«:#*So Vo I Pt*(i> ;^yb^y*tf4 

*y h*^^<o*^tonT^*fca&, in^> ejs-r— 

[0 0 1 1] >f >F^**y hV — ^fflail^ 
5£* Rtf;l/--r^>^)lSE^1Si6T^S^n^-r^^y 7 

^3>co^^tgjf]oLT*5 0> v o 1 pti^^o— wncia^f 

[0012] Aa^.T, fiipilK«tiTv^*««<o»iM* 
TZtttOTi?*^—*^ YV—Vfc&tt&T FU 
v/y^;^f^ ^a«kl: ?V ^ 3 ^y * fcgffc b T 

So aBW«a«a-& (I TU : International Telec 
ommunication Union) -< F¥^te> WRM 

fe^JbV 5ft¥. IMT-2 00 0 (International Mob 
He Telecommunications- 2 0 0 0) mMW^^W^ 

S6Kl*n*ffl**1tt«0 3. 5G, 4Gf) 

^_^^> y ].y-^tc^ttS, -tr;l/^^IS, PDA (Pe 
rsonal Digital Assistants) > 8S«fl!3>lia-* 

^■bX«:SI^LTV^S (h t t p : //www. i t 

u . i n t#fso o iKDOsgsnfe^amf^^^n^ffl 
by-***. M^iS^H^^ 7 
•feX?M:;l^m!£*>y Fy-*i:S^0> ^tclP^r 

^y hcor FUv^^yk^r^ y^nb^MM 

) t wens* t*r^ v^^^s^ei^ nso 
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*&fijtftHT<So lfi©-<>*-*7 h07Kl/^» 

U:t4^-h#T&£ 0 
[0 0 13] »3l»«43«fctf*n*ffl«.*lft«©«l»^ 

71J >^ • £X^ . •7^- — X (IETF: InternetEngi 
neering Task Force, WTI ETFW» tt, -O' 

&^Ifi{*:T^-feX**y h7- I P7Fb7^ 

*pjBfS*V^<Ofras6LTl/^a (h t t p ://ww 
w. i e t f . or g#HO o Ctl^Ji^n/cfM 
tStCti, I ETFORFC2002 I P'^— 

^3 >4 fcfepftfft*) 1 P^nyf-r**- 

hcotl^lte^ ri p v 6tc43tt3^tfU-r^#- 
hJ t^54(OK77 h^H« rdraf t-letf 
-mobi leip-ipv6-12J Gt/^Oi/ I P 

^-Aco^jStcffiofi^ ^co^fty-F-r^-rxm 

9^U7W>i'A ©ttfSSS-r — * 5!fS 7y'J^3> 

H^y-Foi p**y Fy-^fcJt^ ffligan 

gijcOT^-trxy— Ffc r^N>F*"7 (fit) J f'SBS 
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n& 0 /n> F*7«isrctt, fcOto», «f*BT^-trxy 

-Ftoa««r»jeu »iy-F*WibtHEU 

70 [0 0 1 4] »iM**y hV — ZTZ'tX&WlOMikfo 
in?U CDMA (Code DivisionMul t iple Access) ^ 
W-CDMA (Wideband Code Division Multiple 

Access) ir*& 2©iif- $mmi$.Wi<Dm{t\c& k> > 
jit^u ^^nTv^^3ffi{^j:a ,; en^^ 

^tt^coMS^ifi^T^-trX I P^-X^7b7- 

<oraiao»stt4iesa"e«So 

[0 0 15] JlftlS©»ttf*7'^-feX-r-**^ h7-^ 
HH^feSo ^WH^n a qK> ifttOKOWiE. ^ttf 

[0016] f ? - * / - f #»»-r zct -en$L 
ffico 1 e t Fmrnm^z. nsg^nt^s^w^ i p 

2*£2>£t%:mMLT^2>$>cDtf2o2>o Cti(4. ^U)/ 
- FfeJctfriUXsRV-rVFy— FMO*»^- F*K 
40 Sit, F®*-i* rx-^x^hj 

(DTfe^> (www. i e t f . org/interne 

t-drafts r^/W;i/ 1 P<o;i/— hg3S<r:j 

oM&<D Tdraft— ietf— mobi leip — 
optim-09. txtJ*#i)o 

nt^8^U;n p«Jp««o"F"e»«i/-Ffc3U 
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S/OlHHfcJMJbfcfcilSffc^fc** »»WC*I8*|* 

tijasfflfift t ss*^ § • b ^ jiji b /c t <dt « * 

v. c©M>F*7«Mffi«cBliab/S«iSt±. VoIP© 

O^TtfakftSabTV^V^ 
[0 0 17] £fc> UCL ATWOX-feJ:^- 

-^icfe^T, i^iij/-F^(6)i:ffiH^^®J/- 

FfcfflttttfciMJirr*. GPS (6lobal 

Position Satellite) fflfii* m^r S - 
Fco^DjiiSt^lRl^W^b, m> F*7^MI^5 

frU C tB3lftfW3J:tftn*iHA*1ft«0 
Ss^co^fj^T^-trX^-y F y-i'tfiBffif a'** -y h 

[0 0 18] 

<y F(D^P h3;KO*f 1- 7 — ^tcfct^T^ifjy- F# 

T 3 c 1 1 <fe o s > ^7h^fy>feJ; ->* 

[0 0 19] *K, Mby-Ftf**©** h7-f7 

t\ jt«wiS6tifcJasite«ttfiRStafl6b^*v > »«iy 

j:t>'i> - -y *OB"M*a, Js*rfilflW— exoMWt* 
< , Si® L A N33cfc mcOMffiUO&mfaT COT* V s 

[00 2 0] 
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JO 

l£-?Z>tciblc, f6 3mftfc<fctf*-*l&&A3mft<0&*& 
(D&mfoT ? -tr X r^*;^— * * ~y F V - <7 ic *>v> 
t, ^Kjy-Fo^trux-r^iBiJ-rs^rri^ffi^i" 

So 

[0 0 2 1] — fflfcfc^T. *'yh 
/ - F S fcitr * -fe X#>f V b * 0 * v 

7 ^D-^*ffl^T»»y- notify ^-rft^a-r 

[0 0 2 3] 3 BiJcDiRiJffitcfc^T, #8Wtt, iS 
f^fitt (s 1 R : Signal tolnterference Rati 
o) ■"PfS-SfttStstt (SNR : Signal to Noise Rati 

20 o), £fc«^o-y vm^mLKz^WT-jKwm 

hV-tVytm (W-V2) 

wr*. 

[0 0 2 4] #f8iBfc«&±l2#B;*Sfli"*"S£fcfc* 
*K &WiS— Fj^SSBO^'V F*7— ^7^-bX*S5 
y_ Ffr 5>B'J<0/ — FKV»0/n> F=i-7^"S«5>S^feS 
jbHCMbTJSffifcWJ&fctT^ CfcA^t?#S. Ctxicj: 

30 ^>F^-75aa^5.^b?>^-b--y hWfy/feJ: 

t>v -y ^ *Bij»r stt imrnc *z>° 
> f \z.wm^ms.^\^mm.T^^^ y f 

ixcommn^mwr y-trxof-^^^f-^^ -y f 

^ tC felt § m<D&%LCOT ? v t- i/ 3 v t*a 7° 
[0 0 2 5] 

40 mm^mmmmz munm^^mmm^mm^ 
[0026] i2i i &3m\(omm<D®mfcTt*7> 

n j p^-^^.y hy-^ l 0 0(O— mX'S>K>, CO* 
.j, j. 7-^ l 0 OtCfc'V^T, *P»ffl?n5J:^- 

50 h y_y7 lOOtt MiOMf*7ytX*7b7-f 
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tcHbIMT-2000 nWfflA*5 J: Xf I T U (OitVUK 

I TF^ S3K**XT^* J E>*'Ol' I P^-yaV4S 
fcttf WjI' 1 P>*-S>a veWWBBfcVUT^'W 

«:fecfcmt«l«U I TUMI ETFO*-A^ 

[0 0 2 7] mWL<D&W)WTmiX(D I Pf u ^^7 h 
<7-^ l 0 0OW(i> ^R©HS**Bffi/^ F> 

F I Px— **y h7-^ i 2 o^w^ntv^o =i 
7**y i 2 0§W±W6©t^6So 7 s 

^*;l/-r— I ETF(ORFC 2 4 60ldI^n 

**y hO^n hn/Wcfie-oT, * 
^ hy-^ft^fcte^y h7-**ffl*TfilSn5o 
fSk I ETFCDRFC 2 4 6 0 te, *BSWJH*^#Mfc 

<fctf;l/— r-r y*f<D~7u h n;WctEoT**»y— Ft b 
T«#£U *y F7— ^KftttSnTV^V-XZ-F 

[0028] 37^7 h7-^ 1 2 0 Jigsaw- sn^v 

1 3 0S^rl«hS#37*y h7-^ 1 2 0<07 
-FT'fcD, 37*7 1 2 0*MTtiI8R 30 

Sfttt>So *-/V^-^l 3 0^ IETFCORF 

C2002 ( r^w;b i p>*— ^a>Mj ) fcJBSS 

nrv^cfc^tc, ^x-^xyf (HA: Home Ag 
ent) fcitWWx— S^xVh (FA: Foreign Agen 
t) £LT«fi6U 3 5Wlnl/X#y 

fyhy-F 1 4 0*37*7 hV-^ 7 1 2 Ol<--f 
^x-X*r^o CCD I E T F COR F C 2 0 0 2 tt. 

pim, tt«to*©»a*a 40 

[0029] RFC200 2tcfi£l\ &&W)S— F 1 3 
5, 1 4 0lcti*-A*y Fy-^^SiJOSTBtlT^ 
^ 0 it I1/-F 1 3 5, 1 4 0 
F©*-^*7 by— #±«;l/— Ax— S> 

fl/-F^ffl^-A*7 F»7^XU7T*^L 
T^£P8<E>*>y F7-^ 1 2 0 fctDSScj^&So 

ko^-^x-^x > f&, FA^eao* 

-A* 7 F«7-^xU7-t?»flFLTV^SIKK:»l6y-F 50 
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K##-A*y F , 7-^xU7^6«tnT»^bT 

v>^t§^c^ifty-Kco^ffifiPif^«^b, ^hihc 

[0 0 3 0] I P/^y > 1 4 OJ&Sldc-f 

-A* 7 F»7-*xU7^6«nTftffbTV>SISO* 
7F7^7^«W^FS:Ittt5o &£^gl$x- 
5;xyb*Mt8»/-F Bf SoWSfl & J: tffiB 
fe^T*7 F7-*tc8iSntv^«^ C(Ong[53i 

[0031] fi*saoH«y-Fo^>*-*7 h^n 

h3M-X<Dr- **7 h!7— * 
7 F7-^ 1 2 0tufefrtS*y-F^ IP7F 

O^Mt^&x-^xy F/;W^t-So I P7 F 
PX«:WU F k*ti6©3 UX*Vf ^ b 

/— Ftrawe&So 

[0 0 3 2] &mS~V 1 3 5, 1 4 0tt »*^- 
M(BTSS) 1 4 5 ^li^ (BTS) 15 0*M 

tx^iyh i 3 0fcilfrr5o a^oox-^xv 

h 1 3 (Hi, «S©l«i^^l 4 5fc*7 bV-^ 
»«SntV^Tfcfi^o SiflSi^^l 4 5«*7 h 
7 _ ^(O/— Ft**D, fiE*t<Oift<0*7 F7- F 

fcrafiwc— i P7Fvx**t5o ^ 

1 4 514, SJftB 1 5 0W7*7 F7-^ 1 5 5£riR 
gU "9- 7* 7 h7-*l 5 5 l:-r— #**y F7-^ i 

ooBto>fv^-7x-xfctraffino &ms—v 

1 3 5. 1 4 0S5<fctfaifiJ3M:, Jl£pcOC DM A. W~ 

cdma, stettraao^^^-^awaie*^^ 11 
[0033] asswa*-^ i 4 5fc*tf»ittB<o*:7* 

7 b7-^l 5 5cO«/3c. iBflM3<fcO t «ffit±, 

3 5*3J:tfaifflSt«:*5»SCDMA, W-CDMA, 

il^iy-Fr^WX 1 3 5feJ;tfSft&Sra<0'rS ;? 

[0 0 3 4] 7*— ^*^y F7-^ l 0 O^^co^Tiis 
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13 

,t-u^xy f *inT«ox-i;i y f 

n£x U 7KA£ £ 9 KOffiBSEft^r^-ro 
Flc&ffirTSo v^n^etr Ut^^ t^Ax— >'x> 

*e Ur-ftt, aSMUBU"^*^ b7-^ 1 5 5rtt©8 
[0 0 3 5] W^^'Jf^ fcvf^a^rtf Ux-r05» 

[0 0 3 6] :*^«tt©*^^K*V^ *«H 
X^x>b^6(Wx-^xyh(C^7 F<7 — £©U 

tmML an tcDmmc&^T, ^mir^^tttv 

»y-F^^te'jf^ t:/N>F*7«iaon* 
SHSa^fet), f vow p/n— ^3>6<o*eu 

/VOM P^3>40iB*ttI ETFCDRFC2 0 « 

3V60^i Twww. ietf. org/inte 
rnet _ drafts j -?#flBnTflgft Td r a f t - 
i e t f - mo bileip-ipv6-12. tx 

[0 0 3 7] EKBiBffltt, 88M-F (MN) 13 5tf 
i o 0<0HI»jiSAfcffi«-r*tttt*6X* 
-F*f£o COffiBKfe^T. Fl 3 5tinlx 

X^y-rVhy-F (CM) 1 4 0^f-^HWt^ 

3 0 cow-ett. c^w^ryhy-K (cn) 5 



^2 0 0 2-3 3 5 5 5 3 

1 4 0ttBUO»»/-F^WX"e*a*^ a^y-F 
tSoty^e »»y-Fl 3 5#IM&j£Afc:^«IBI 
F 1 3 5 i3l/X*yf>h/-K 1 4 0 
ra<D-r-^ii««, 37*7 h7-^ l 2 0 fc, 7- F 
13 5. l4 0i:*7h7-*8a*S«f5n-M 
;l/-#R 1 *3<fctfR 3*/rbTfTt>nT^*o »SL< 
tt, SHS/-F 1 3 5 t3l/X*yf>h/-F 1 4 0 

**D-*;W1/-*R l**tfR 3 
CDMA, W-CDMA, S /cti!pl«0«S^E^X 

^Kl/-Fl 3 5«\ |«0*-Ax»J7J:* 
-I*x'JT;l/-£ (HA) ^^^-TTHcSinTll^LT 
43 tu n-^;Wi/-^R 1 %^bt^7 b7-^^gl 
LTV^o Lfrbfttf&. »»y-Fl 3 5<DPtt&jSA 

(HA) 1 3 0t^Lt*v b7-*/-Hfc»«2n 
3l/X#yf>h/-F 1 4 0 fc»«U 

[0 0 3 8] cot&ltt-t'WJi/ 1 p>*— ^3^6**fT 
tS*7b7-*W% *-^xiJ7;W* (HA) 
fcO-*;Wl/-* (RK R2) tt, ^WP/^ 
v? 3 > 4 (Otf-pOJ: 3 tt^U-^x V F h^SPx- 
x > F £ fS* tift v > c SS^* £ £ « 
C<OB«*fflS«, t;U;WP^3>6F77h 

I E T FXi*)J;ff I ETFCORFC200 

»lb/-Ftf3B 10;l/->Sftfctt-^x> FtciR 
€F«n*xUT^6)BnTJB2(0;l^^*ftttx-^x 

^tit, - FO*7 h7-*8«tfS i 

£ te ttx _ x > f £> ISS 2 <D;W- # g fc tix- x V 

Hu;»F*7sn*. ccomm, 
■^**»&"t?feBi«T*So mmc, commit* ^2 

^3 VtclS^Tfe, A>Ft7M^ ^^^r 
>S/O**BSH-e*0, ^KZ-F^a^VryF 
y - H M to U 7 ;V * >f AO^tSSS'r - * afcw> 

B y6 t<Dm^mm^nr^^\c^^t>^. 

[0 0 3 9] ^1/"F (MN) 1 3 5«iSA^e) 
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15 

©MAC (Media Access Control) gp-c^ttiSnSo 
&fe<Dm775&& i t£*~Z&&^ Down/Te s t i 
n g/U p-l'y^-7x-X^f-^^iffit5*S 
tfJUfti-e&So I ETFORFC 1 5 7 3C 

[0 0 4 0] TC^DlcSfc&ttfiniWc, ^ifiy-F (M 
N) 13 5&, IETFORFC2 46 ltltStlT 
V^SK^^Xf-AfSM (Neighbor Disco 
very) S'#J^ffl^Tt><t^o IETF«ORFC24 

-f;H P/^a7 6 K77b5t (-b^^a^l 0. 

4) ICfel^T, t/W/HP^->'a>6^Sy-F 20 

ghbor U n r e a c h a b i 1 i t y Dete 
c t i o n) ®SiOn-AM-^R 1 1- 

P,<DKS->XxAli* (Neigbor Sol ici 
tat ion) jt«yb— ^KUSUTCi— *R 1 
*«^rA)£g(Neighbor Adver 
t i s e m e n t ) ^ -V U fiO/S ft 30 

@o— #;Wl/— £R lfr?>, WsK^tiSC S 
iWKjUl^tl/c^-^lSS (Router Adve 
r t i s e m e n t ) * "V *->^3Hi <T3o TCPh 
iSS^^iH-r&i:. p— #/]//l/—*R 1 fcSSLfc^ 

-yt->^§«^3 ^> SUM" 

[0 0 4 1] feSB#jTC\ F 135S, 4« 4i 

SBlcSiMUiBCtcnWT&ibbl^tSlconT, a 

*6£o cofcftwu gttct^bfcJ;?^ 

ft fi©«T, *5 J;tf/$f:ttTCP #£^<D 

Fl 3 5liSrbv>a-*;Wl/-^*^L-, ^> 
cO/U— ^'-&/rbft^.-y F 9-^1^SLTp-* 



#12002-335553 

;L 3 <fc ■? ^AStiT^S. 
[004 2]»/-Kl35ti RFC 2 4 6 1 *3* 
tf I E T FO^-Ol' I PA— i^a >6 F57 F:£# 

(•fe^> 3 yio. 4) icfe^TmH^^m:v^P^-> 

«H£LTfc.fcl/\, ^fl^-Fl 3 514, fl/ 

- * W*y y ir-^«ttaS bTfflffl W«* n - A >Wl/- 

-^ffi^t5J;5K:UfeJ:^o p-*;Wl/-^R2 

■e»»«/-H i 3 skubsmss-ts. a&SVfi* &#i 
y- F l 3 5 tt, frUvn— *;Wl/-* R 2 ^e>W*S 

l&y-Fti, »f*y h«7-f»«tO*B^fcftS«fa-* 

[0 0 4 3] Sto— #;W1/— *R 2#*#^£ft&i:. ^ 
lfiy-F 1 3 5tt«f;W-*R 2*S»bT««J©>!'-* 
R l o^@i^0?N-rcfcfcJ;t)»??)©;l'-^R 1*^ 
Srbv^P— A;Wl/— £R 2tc*-y F>7— VW&t'^W 

in^, i)rbv> r*«j i p7kw4»»^-ho*- 

>Fy-FtcMbT5H«-r?»o cftta*), i?]®^- 

/ _ f^p, $ rcimm; - f kmlt^-t -oy'sti 

5J:5Cft5. $ft> en&y-FBIIfeitf-fe^aUT- 

^saa^tTbT, ^«iy-F 1 3 5*^iEa-efcs 

lt8. Wa'Jf-f6*tfJlSE«!f«i» IETF©* 

1 P/^-^3 >6 F97 h*»tclttlB*nr43 
0, *^an#tc*5V>T#!!J:bT«ffl-r5c ffioD-tr* 

aU^-ffeitfBaE^CHbTtil ETFCRFC2 
4 0 1, 2 4 0 2, 2 4 0 6 icBHBSttTfc*), JfWkK- 

ri±, sf^nrv^ i e t f^W;!/ i PiWi 
* mtii^^Mtvzmm^) k^x> i etf 

0DRFC2462 (#i|l»W»fc#Wfc bTgffl) fe* 
tfCOl§iS4 1 tcHHKb/c{i!l»R F C©(t>lcPffl»c8ttW^ 

^e>, sjesn-cv^/N^ F*7jaa**ff-rsn:tt^ 

o ST?/^y F W-r>^**^ , y**^*» 3U 5X;U 



-9- 



(10) 

17 

I E TFO*/V* I P"»#- H3.fet/B8ji©«»*BtS 

[0044] gn&y-Foteu^-r*** 

/-F135 ttSffl©^- * * »3>- ^x^h^ 
y K*7 jWRHTSB c3;^7HSi: iRifctf * b < K 

[0 0 4 5] h7-*iKMSfiSO 

a, *e uf-f ^mftVHt* &W)s—fi 3 5 ^tctan 

-try9-^g^*?f-rs»*^''>o d©XFTF7a?v 

;l/giti!ja+F— >W:/o-fe -y ^mtf'^nim.-fti if^L. 
^-^tHHtCi^ffi)/- FJc*tLT^-TSJ:-5CLT 

[0 0 4 6] »*U<ti. tegf-ffS^frfciO^ 



mm 2002-335553 

;s 

■b+aUf-cWiWAi' F^"7fJsaacD f u *\ > w f 

*7^m&Wn\&<DMMl^^xnm>)&W(D F U $ 

fc imms- f©js«e*5 j; t>v s fc &»«©■& it^nis 

itr*feft<Off* v F «7 -*««£»«© F U # bT<£ 

ffltsctms, a*?«nfcW3£<oBB«t±, #£© 
safflSfia^ff-r^^^s^^nfcSQii, $#;£©* -y f 

[0 0 4 7] ^l£Ux^^ffl^/Tli, *?F7-*1 
(W^3) IClStfZ&WiS-Y 1 3 5*fetiS«fi^-9- 
-/q 4 5©lnffl7FW^>^&£t>^-7^^*© 
7n y -7 5 > y *5V>T W -V 3 ©* tT U -r f tcHaMf 
S^tc|ibT*t7bTfe<fc^o MyWO^-fSV 
^W^-rSISOJSI»l»7j5£i:bT{i, e>, bf 

•^2^rc« ; e<OiiJ«t 5 fe?.MAC (mobility access 
cont ro I ) M lc *5 5 If- 3 > ©3&S * s <£ffl £ n 

s 0 c£D*ST-tt, ^ifiy-F i 3 5ti, &H-r^s«u 
i^M$^lI£l/> ^ fe 3fiv-> tf-n Xi^^a b 

TVStrSttlM 1 5 Qss.(D>\> Kt7^Tt^o 
fc, gElct&BBbfck?^ &SbTV^*ifi^-9--/M 

4 S^OSttfeitflRffiaifiSIf- ^1 4 S'xOffifStt 
©WiB*V F 1 3 5 kmhmV- 1 4 5H"P 

F^^tT^cfclcfcO^-y FV-^® (W-V 

3) K*5i/ •'Testis. Wittf, ;u-#tt^»W»cj£ 

«/W'yh*as«u aa-rsewiy-KKWbrss 

U-f -V 2 © >lC^ftt bfc W - V 3 © >/c i: 
n^O^©'^7 hm^T^'V FV— ^ W-V3»c 

*5v>-c*ffsti5 0 b^b, ^ofgi^^mT^f^n 

§ tr— a >©^iSSi|^^ ff©^- -y F V-<7 U-Y -V 2 lefc 

w»a5Eo©^rffi*ffifflbT, w^3oww»**ifi 

SfcliSBBrftiifcb'rt.J:^. S^i^ *I8W©^ 
W73 W -V 2 ©t Vf g •r tc Mffi bfe^lS^Jlffl 2 
&xnWF>1&WZ' 1 &%> ck ^ ic bT t <fc</^ 
[0 0 4 8] ^HWlc^S^EkTg-r^^ffl^tffWjff^b 

[0 0 4 9] I1©I®*T% te'Jf^fSWSU^ 
) ©3 0fc3ftf!8b/'c 0 C©-5*>, iS^Tjjiti^tciEBS* 



-10- 



19 

Fofhffl*^ b7 — ^JI (Wt2) T'ulf'yB. 

^7b7-^i (U-f-V3) /n^7^yyt#^ 
ttfc/<* >y h Wf>^ t OlH*cH»BB«3W*fi^* fc 

i>5B»ics^^T^5o stt, ansa km 

©B)tdOBB»4:l/TaE<t , r*cfc«««16nTV^*o £ 

§&, ttin&fetf^Xlfte (AWGN : additive white 
Gaussian noise) ^ifcOffiO^^^-^ t^oftiK 

[oo5o] «ww*:r:/ci--*-tt> am. u^t2fe 
asH-w*fflaT?*o. ^&^?s (t) *5<fctfT (t) (t 

ffltDS/h^— ^ (LMS ■ least mean squares) T 

[0051] »*b<*i> h^-^Jfiffiow 
a^a^s^^fe*^ easy— k«, asfitf 

Mai o osuiwswo, «*ei o-y-v^iz-e^ft 

[0 0 5 2] U^t20fflSfcWt30ffllEO 

>r -v tc^-r £ c n oaov >y \£ > ^ft»<oa*a 

SSSfttSCtWSo CCT% S (ti) , S 

( t2 ) S (tn) i)\ B**JtO. 

t1 , tntc*3tts> W^2i?iB!J«*nft 

§o Sft, t (ti), T (t2) r 

f f „^ ffit^fll tn t i tn 



11) ^FHfl 2 00 2-3 3 5 5 5 3 

20 

[0 0 5 3] StfWfcmoas»W*#*Tfc<fctK 

cs) -essns, coi^ffl^t, «#3fifis©a 
ran 



(i) 

(2) 

[0 0 5 4] CCT% T.«, fcffi.Wm-f^Z.'^v 
6fe#>y-XSfg (AWGN) T«t±, tf-y h Sfcliflfl^ 

(4E#&D58£<0«*fcJ:, tft S N R fc«tfSit«l 

t> ss^nfcSNRtsJtfiJLTv^o E^•e>^ 

[&3] 

40 « P< =_ = ^_ — 

(3) 

CC?\ yfiSNR, J(4^a. S It&ilSllS^mtl. B 

fit?«So (2) (3) ^rffl^-a-^-S^i: Cfi^> 
;^>y hHT'ffl^tC— S©l±ft?feST P roc^ffi-r 
Si;) , Stilt »i£ttK:tt"F0M«K:&*. 
50 [»4] 



-11- 



(12) 



2002-335553 



21 
ST, 



22 



S - JBN D 



(4) 



r-J 



(5) 



[0 0 5 5] »*LV"j*«lftW7'7 p P-^K^V^T, HI 

3*0mLfttfibum.mm-?2>£. ^m/~v 1 3 5 

It. 1 1 5 0^P.Oti-3> / ffi^^^ 

(2< i <4, as^iao*^ i 

[00 5 8] (6) 3* (4) SOSKfUtSt, U 

yf-V3<o*Vry b n'r-^i' t <D ; eT r /W±WT<o<fc'7^ 

BR7] 

r a i r— 

1 Jd'N 0 B 

KP, 



co^ > 7 ;wc ffi s -r a rjs we« t> sBSto-y- > 1 

[0 0 5 6] LfrL&#e>> t£-=i>ffi*§»3£«S«, 

stflus t&my-v rs(omm d tc <t o -r <o»t- « & < , 

[0 0 5 7] $-T. a^^^X^f/KtteV^t, 
S« L fc«^3§ifi S 14, 2£« « fc; S(S«HOffi«l d <D~ 

[IS6] 



S = 



20 



f 2 d' 



(7) 



0*J/Kfc«LV*te, a£ (7) ttWTOS (8) tc 
(S8) 



7" P 

1 x r t 



P t - pd l N Q B 



(8) 



[0059] s (8) a. m&Qm^xmymmc&tf 
*»^t, s (8) o/^^— *«-r^T»fty-Ko 



= 2) (6) 

Ic^ALTt^Wo d«rfflte"rs^««^**i£^ 

[0060] s (8) ^mmmcmmhrm^-^ctK 

M*rUH»«'«f*WSIfT'rac:fctcj;0, Ftf 
S*fi/afc:**bT*y F7— 

% S ^SMttt * 9 ^iEfflS * £ t ^5 i£«BM b 
50 [0 0 6 1] e^aB/Wtf^ilot, ti^yx- 



-12- 



23 

£ 0 &lm%&7 > ^ U: 43 it 3 £V 'V- ^^JSW f££rffl 

L<'£it~?Z>° CDMA^f^m RAKESffli 

5fcBBH-StlTV^*o"«*Jt-&)« (M RC : maximal r 
atio combining) tfRAKESi«TvU^^ 

[*9] 

(3) 

[0 0 6 2] j«R:7x-^:/dTO*fcfe^Ttt, 

x ^ ; ^^(7)f^MR CO*77>ftt, SNR 
[ft 103 20 

(9) 

CCX\ /a 2 C /' fcfciE (9) fc^f a' <0± 
^V*;l/(DfiJ»CD—*¥^"e«So ottWJ-»*T 
I^7>fMR CcD/yM C /• text (1 0) lets 

Oft ill 



(10) 

[0 0 6 3] LfctfoT. WJ-7i->*>y» 
fcttS R A KESiiOl60'^7 h t <D 

[»1 2] 

F« - J 

(ii) 

cct, /r c /' t±s (i i) \as^r' t' <d± 
SUIT?**. * (9) 1: (l l) ^fflv^Si:, a&ffilH 
2) cq^Mc^So 



# Hfl 2002-335553 
24 

[ftl 3] 

T M P,a* - fid' N 0 B 
(12) 

[0 0 6 4] ^L^mm^ysmt. ^ (D *»6 

(8) ic^^nfcfcW^PI— ^M^fe^^^^SH 
£U t (t) ftilWW^^o*^^ 

[»1 4] 

= B[r(.t Htl -)\iXt H -),Tlt H . 1 y r(/ 0 )J 

(13) 

[0 0 6 5] 121 4 !tC7F.~?& r> SctW7aHfcfc33V">T 
ti, 8«J/- F 1 3 5(iS&J3 1 5 0*>6JMt4i:- 

t#T3o ens, s^^e»»y-F^<o^-= 1 ^^ 

5tt*'T-f5. M7-K13 5S, -9- 

>7 P ;l/C0U-l'7 i >^fflT (tO~tn) £:3R#K ^*')3 

0 0Ctt«t8. WSOWfyf«TOt7H4fill 
a;/^ — #3 3 OlcATa^fU COa>t!a-^33 
0 lifi^O^ LMS StBfcffl VTj«J£ffi» K o >§r-^ 
^.5 0 «5£«SKott, ft*SiO«»-&fia88 3 5 OCA 
^j«ti, COtft^»S8S!3 5 0fi+l->y;KOH'7 L ^^ 

<o^-y F^-^jg^e^t-rswtc^n^o !*^« 

[0 0 6 6] ££>fc> ^I+W73i£t±. M2c<OBt£iH:y-r 

MS^jlffl-r§ili;tc<fcoTT (tn+1) lifW 
TSfc^SflHfteS^TVSo S(13) OHWiWTOS 

[SI 5] 



-13- 



25 



(14) 



NrBR 2 0 0 2 - 3 3 5 5 5 3 
26 



r(r„) 
r(f„-,) 

r(r 0 ) 



*5<fctf *:„=[*„ K-x 



(14) 

[0 0 6 7] S (1 3) (1 4) 7?«*nS-*T^ 
[»16] 

#0 = ^rr, 



(15) 

CCT% RT(4SB«B8ff5>J» fiP-fe. R t = E r r'f 
35 0, R r t t n tt, ffiSffiHfm SP^ R t t_Mi 
= E t t t n' T'jp&o 

[0 0 6 8] ^fWOfHWitt, S«!3^i:^S)/- KB© 
tH$££d (t) jfii«-r;l/373ftBfSi:fi3eL'fc**Ktt 
MttTSCfctfT***. ^>£0, «»«&B*IHHIIHfc*s 

v^raitesnfcd (t) offlRoiiii^^^^i*^ 

t*fcCJfebfc«^"e**o d (t) tfv;l/37tS» 

u-irf-yj'tfT (t) t$fcv;i/3 7ii* 
jfMi-So cn«, t ct) **s (8) fc o) ic^-r 
£•? icd (t) tau^T^Bite/'c^e.T'fei.o ^ (i 

6) fc5*"r*5te» T;U3 7i*C*3V>T, jg£©miX 

o. Xi Xn-i43*tf3K«EO«J8XoOlH<0*»& 

O«WXn»i<05lUlMBO*fW»*ti, »*Ott«BKfi 



20 



= [»17] 

Pr{x„ tl |X„,X..„..., X 0 }- Pr{x„|X„., } 

(16) 

[0069] S (13) **WfV->Ii (t 

(tn-o t (to) cs-^T^apraB-pfc 

.tot, *3fcW-r:x~>ffi t iofflfM 
©^atsfc, **wx>MiiT (tn»i) a, 

(tn) , T (tn-1) *3<ttfT (tn- 2 ) ICS^T^ 

SBWefcS. CKD.t-51;:, a (l 3) tt, aT<£><fc? 
[»18] 

r^,., (»„.,) - £[r(t„.,)|r(» n ),ra n . 1 ),r(»„- 2 )] 



JO 



(17) 

[0 0 7 0] co^iBte-rrt/©*^, ^^u-<-ry>M 
x tt«T©7;l/:f 'J Xi^ffio T+^IEatC^ jM-r * C 

OKI 9] 



r(*J 

r(r„-,) 

r0„- 2 ). 



(18) 

[0 07 1] iitc, aiCW^iB**ao-jeJB^H 5 K: 

&7Ji£<0.t5lc, »SflWHMSBcl4. W+3C'^f 
[0 0 7 2] *ffij#j££: LTIt *SWMI#ttTH:T 

T (to) (tn) coil^Ufc^'y hStV^H* 



* UV^ffitfeVT, 101C1 005 U8>B»l©iSifi 
^l/-fM%. afSLOi^'J 5 o oicts^n&s 

jSfl^JBJffiS 2 0(4, ft^OLMSg'MoTt^ 
50 (to)'*»6r (tn) 4»LfiK2nft*«ir (t 



-14- 



(15) 



2002-335553 



27 

B *i) ^^iJc-rSo t (tn«i) ©^iWffittftlWS 5 3 0 

icx^sn, ccx\ a^Tipjssnft^ssoT (t 

[0 0 7 3] *SflHffW#tt'PH^ WT0300tf^ 
[»2 0] 

- r D (d„. + Ad) + a>, r(t„> * a> 2 r(t„_,) 
(19) 



25 



CCT% td= f (d) 



= f-i (t) , A d = d 



tn-dtn-lTSD, 60 0, C01, tl>2, I4£*<££n?& 

5c 

US 2 1] 

fw**. = w <"-(0 + w > + Wj r( '»- 2) 

(2 0) 

[15(.2 2 3 

(2 1) 

CCX\ Ao=tn-tn-lffef)> Al = t n-1 — t n-2t? 

(8) *5<fctf (12) l;:^-r«fc 5 fc, ;^7hWfV 

BgiTc? t d = f (d) tS^ns, ccdJ;5 
K, td (des. + Ad) (8) (1 2) (D^ 

•?ftfr*Mfifafof&< cttc«fc!3#e>ftS 0 S (2 0) 
14, * (1 9) *D!B#TfeO, JH<E* J: tf 2^£D5l5g 
(OtWv hWfy^V^^^o S (2 1) 

[0 0 7 4] IMtuiK "J2, <03«, MMSE (g 



•So 
0)2, 

C8 



flJSJf, S(l9) «^&K)«5i*M^Sttoi, 

coat*, j^T<oT;i/druXAT?^ns 0 

2 3] 







~C0 Q 




> D (^„, + Ad)" 










*<„) 


^2. 




^2- 











T 






r(t„. t ) 












w 2 



(2 2) 

/it*. « (2 2) 0«JS<tOXli--Fkft3Ett*WSE^ 



[0 0 7 5] ft^flWffi**tf^^ffifc*^£ 
{g^J±$$2n&o coJ*«E>*SSi> «U^7h7-* 

m a t ffi v r osss® * >y h y - * &m 
arrsssu «**ffi»Jt (sir), 

*E*Jt (SNR) , 6*tf;WP7 Ffl»»**2fcB 
[0 0 7 7] ClhoBfflatt. *«wo»*uv^*mio» 

1/ — A t C J: -3 T (O & M £ tl £ o 
[0 0 7 8] 

hwfy>««ic^§o £ft> aa-rs-fe^ 
40 m^<om^mm 

[02] ^>r;vi p^fflv^/c, S3ffiWiW 

50 [0 3] ^3 ttftO*«0»i#7**XO>f 



-15- 



29 

j&ftW^ tfUvV ^<0fift^«T7r:"r«ffiia 

emu 



ftBg 2002-335553 





[03] 




-16- 



♦ 



(17) 



ftBfl 2002-335553 



150- 



t N+1 IC,£(-}3T<7) 
MMSEjfcEfS 



[HI 4] 



360 1 330 




350 



[05] 



500 




n 

rz^+-- -T(f„) 



150 



135 



L__-T(/,) 
J---T(* 0 ) 



520 



T(f„) 










t(/ 0 ) . 








F 5K030 GA02 HA08 HC09 JT09 KA05 

LB08 MA06 MB06 MB07 
5K033 AA01 CB09 DA19 EC03 
5K051 AA02 CC01 HH27 
5K067 AA21 BB04 BB21 CC02 CC04 
CC08 CC10 DD11 DD51 EE02 
EE10 EE16 EE23 FF02 GG03 
GG06 HH11 HH22 JJ11 JJ21 
JJ31 JJ71 



-17- 



PATENT ABSTRACTS OF JAPAN 
(11)Publication number : 2002-335553 
(43)Date of publication of application : 22.1 1 .2002 



(51)lnt.CI. H04Q 7/34 
H04L 12/46 
H04L 12/56 
H04M 3/00 
H04Q 7/20 



(21)Application number : 2002-019076 (71)Applicant 
COMMUNICATIONS LABORATORIES USA INC 



DOCOMO 



if* 



(22)Date of filing : 28.01 .2002 (72)lnventor : GWON YOUNGJUNE L 



(30)Priority 

Priority number : 2001 770544 
Priority date : 26.01.2001 
Priority country : US 



(54) METHOD OF MOBILITY PREDICTION IN WIRELESS MOBILE ACCESS 
DIGITAL NETWORK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce packet latency and packet jitter caused 
by the mobility of a mobile node in the Internet protocol network. 
SOLUTION: Conventional mobile IP mobility detection is replaced with 
deterministic, stochastic, and/or adaptive methods to predict the mobility of a 



mobile node in the network using network logic layer (layer 3) packet latency 
characteristics. The method is useful to provide pre-notification that a 
communication hand-off condition is imminent to enable fast route 
pre-establishment and reduced packet latency, and for optimizing quality of 
service by facilitating selection of best base station in overlapping cell 
environments, among other applications. 



LEGAL STATUS [Date of request for examination] 28.01 .2002 
[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's decision of 
rejection or application converted registration] 
[Date of final disposal for application] 
[Patent number] 3764902 
[Date of registration] 03.02.2006 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The approach which is the approach of predicting the mobility of a 
migration node relatively [ nodes / in the digital network of mobile access of 
wireless / one or more / fixed ], and is characterized by to provide the step which 
acquires two or more samples of the 1st physical parameter which has a value 
relevant to the mobility of said migration node, and the step which processes 
said two or more samples statistically, and generates the prediction future value 
of said parameter. 

[Claim 2] It is the approach which is an approach according to claim 1 and is 
characterized by said 1st physical parameter being a packet latency. 



[Claim 3] The step which is an approach according to claim 1 and acquires said 
two or more samples is an approach characterized by acquiring said two or more 
samples from two or more samples of the physical parameter with which the 2nd 
is related deterministically. 

[Claim 4] It is the approach which it is an approach according to claim 3, and said 
1st physical parameter is a packet latency, and is characterized by said 2nd 
physical parameter being the distance from a transmitter to a receiver. 
[Claim 5] The step which is an approach according to claim 1 and acquires said 
two or more samples is an approach characterized by measuring said sample. 
[Claim 6] It is the approach which is an approach according to claim 1 and is 
characterized by said 1st physical parameter being a packet latency. 
[Claim 7] Are an approach according to claim 6 and a time stump is given to a 
packet. Said packet is transmitted to one of said migration node to said the fixed 
nodes. Said packet is broadcast again from said fixed node to said migration 
node. The approach characterized by measuring said packet latency by 
recording the time of day of arrival of said packet in said migration node, and 
calculating the one-way latency of the packet from said fixed node to said 
migration node from the value of said time stump, and the value of said arrival 
time. 

[Claim 8] It is the approach characterized by being an approach according to 



claim 1 and said step processed statistically applying the minimum mean square 
algorithm. 

[Claim 9] It is the approach characterized by being an approach according to 
claim 8 and said step processed statistically applying the algorithm which makes 
a mean square error the minimum. 

[Claim 10] It is the approach which is an approach according to claim 1 and is 
characterized by said 1st physical parameter being statistical processing. 
[Claim 11] It is the approach characterized by being an approach according to 
claim 10 and said step processed statistically including statistical prediction 
processing. 

[Claim 12] It is the approach characterized by to be an approach according to 
claim 11, and for said statistical prediction processing to input said presumed 
multiplier and two or more of said sampled values into a linearity composition 
machine as the step which inputs said two or more sampled values of said 1st 
physical parameter into a correlation computer, and generates a presumed 
multiplier, and to possess the step which generates the forecast by the minimum 
mean squared error of said 1st physical parameter in future time of day. 
[Claim 13] It is the approach characterized by being an approach according to 
claim 1 and said step processed statistically including accommodative prediction 
processing. 



[Claim 14] It is an approach according to claim 13. Said accommodative 
prediction processing Said two or more sampled values of said 1st physical 
parameter are inputted into an accommodative prediction machine. The step 
which generates the forecast of said 1st physical parameter in the time of day 
when the future was chosen, The step which acquires the actual value of said 
1st physical parameter in said selected time of day, The approach characterized 
by providing the step which adjusts the forecast of said 1st physical parameter in 
the step which compares said forecast and said actual value and generates a 
value with error, and the time of day when the value of said error was fed back to 
said accommodative prediction machine at, and the degree of the future was 
chosen. 

[Claim 15] It is the approach which it is an approach according to claim 14, and 
said two or more sampled values are repetitively inputted into said 
accommodative prediction machine, and is characterized by said 
accommodative prediction machine predicting repetitively two or more values of 
said 1st physical parameter in the time of day when the plurality which the future 
followed was chosen. 

[Claim 16] It is the approach characterized by being an approach according to 
claim 13 and said accommodative prediction machine containing the algorithm 
which makes min a minimum square square algorithm and a mean square error. 



[Claim 17] or [ the step in comparison with the threshold which is an approach 
according to claim 1 and was able to define said prediction future value 
beforehand, and / that said prediction future value reaches said threshold ] -- or 
the approach characterized by including the step which starts the actuation 
demanded when it exceeded. 

[Claim 18] It is the approach characterized by being an approach according to 
claim 1 and choosing said 1st physical parameter from the group containing a 
signal pair interference ratio, a signal-to-noise ratio, and pilot signal strength. 
[Claim 19] It is the approach which it is an approach according to claim 1, said 
1st physical parameter is a packet latency, and the future value of a packet 
latency is predicted about each of two or more fixed nodes which can be set to a 
network, and is characterized by establishing network connection between said 
migration node and said fixed node showing the minimum forecast of a packet 
latency. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] Generally this invention relates to the generation's 
specifically exceeding the third generation and it data network-KU and wireless 
LAN of mobile access of wireless of the Internet Protocol base about the 
communication link of the digital data in a digital data network. This invention still 
more specifically relates to the approach of predicting the mobility of the 
migration node device in such a network. 
[0002] 

[Description of the Prior Art] The digital data network has permeated business, 
commerce, and an individual life not only the United States of America but all 
over the world. The public Internet, a private local, and a broader-based area 
network (LAN and WAN) are becoming the important backbone of data 
communication and transmission quickly. Although there are many data 
transmission services and applications which are offered in such a network, an 
electronic mail, access to a file and common use, access, common use to 
service, etc. are the example. Recent years, Voice over The data communication 
application of the next generation, such as IP (VoIP) and interactive multimedia 
of real time, has also appeared. 

[0003] Generally the digital data network consisted of two or more "fixed" nodes 
and nodes comparatively till recently. It is fixed to a predetermined location and, 
originally two or more nodes or a network node is not movable in a fixed node 



network. This has a desktop general-purpose as not the semantics that carrying 
of the electron device linked to such a network itself is impossible but a common 
device for network access, a laptop personal computer, various servers, etc., 
and PIM (Personal Information Manager), PIA (Personal Information Assistants), 
etc. are mentioned as an electron device specialized more, for example. 
However, since it connects with a network in the location which had these 
devices fixed, while transmitting data through a network, a device is unmovable 
in a fixed node network. A fixed node digital data network transmits and carries 
out routing of the data among two or more network nodes using a well-known 
protocol. Although the 7 hierarchy OSI (Open Systems Interconnection) model 
and four hierarchies' U.S. Department of Defense ARPANet (Advanced 
Research Projects Agency: ARPANET) model which are the forerunner of the 
present-day Internet are common knowledge, these define the network protocol 
of a typical multilayer. For example, the OSI model has specified the hierarchy of 
a plain protocol and these hierarchies have the network layer (layer 3) which 
defined the data link layer (layer 2) which defined the physical layer (layer 1) 
which defined the specification of the physical hardware of a low, and connection, 
a data link setup, and a format, network addressing, and routing, the transport 
layer (layer 4) which defined the data transport regulation. The ARPANET 
protocol unites modem Internet Protocol with OSi fundamentally. 



[0004] The same addressing and the same routing protocol are substantially 
followed with the Internet and the thing of the digital network connected to the 
Internet as which all were almost specified by the network layer (layer 3). In 
these protocols, each network node has the address of the meaning called IP 
(Internet Protocol) address. In order to transmit digital data between networks 
through a network, a transmitting side, i.e., a source node, subdivides the data to 
transmit in two or more "packets." other information which the IP address of a 
source node and each target destination node and protocol other than transmit 
data specified is included in these packets. According to the factor of the amount 
of the data transmitted, or other common knowledge, it may be necessary to 
generate two or more packets and to transmit only for transmitting data. A 
source node transmits each packet separately and each packet is transmitted to 
this contractor specified to a protocol via a network junction node from a source 
node by the well-known "routing" approach to a destination node. Please refer to 
the Internet Protocol version 6 specified as RFC2460 of IETF. In addition, this 
reference is applied to this application specification as reference. Each of the 
packet of these plurality does not need to follow the root same to a destination 
node, and does not need to reach a destination node at coincidence. This is 
because a sequence indicator is given to each packet in process of packet 
generation. Since a destination node can reconfigurate a packet in order of 



origin using this sequence indicator even when a packet reaches 
non-coincidence in different sequence from original sequence, it becomes 
possible to reconfigurate the original data from the transmitted packet. 
[0005] In data communication processing, it is necessary to perform fixed 
consideration to time amount in this approach. Although a large number [ the 
reason which needs this time consideration ], arrival delay (latency) of a packet, 
the delay (packet jitter) which reconstruction of a packet produces owing to are 
that example. For example, since the problem occurred in the junction node, the 
case where the transmitting root pinpointed or chosen is interrupted and arrival 
of a packet is overdue can be considered. In such a case, rerouting is performed, 
delay arises as a result, or after waiting for solution of the problem in a junction 
node, in order that transmission may continue, the further delay will arise as a 
result. In a destination node, the overhead of a constant rate arises on the 
occasion of the processing for reconfiguring a packet in order of origin. For 
example, also when a destination node is under a heavy burden processing load 
according to other factors, and this overhead increases fairly, it thinks [ when a 
certain specific data transmission takes many packets, or ]. Moreover, also when 
a packet is lost on the root and never reaches the target receiving node, it can 
think. 

[0006] Nevertheless, current approach is functioning comparatively well in the 



fixed node network of the data communication application which is not 
comparatively influenced by the time element. For example, current approach 
functions comparatively well in the case of electronic mail transmission or a file 
transfer. Since it is not the interactive application of real time data 
communication [ like electronic mail transmission or a file transfer ] this [ whose ] 
is, not being influenced by especially factors, such as a latency and a packet 
jitter, is a cause. Moreover, in current fixed node Internet Protocol, even when 
packet loss occurs, since retransmission of message of a packet is possible, an 
unsolvable problem is not produced if needed. 

[0007] However, the approach by current fixed node Internet Protocol is faced 
with an essential technical problem because interactive data communication of 
real time like the interactive multimedia of VoIP or real time appeared. Unlike an 
electronic mail or a file transfer, the application of such interactive data 
communication of real time tends [ quite ] to be influenced by time elements, 
such as a packet latency between termination, and a packet jitter. 
[0008] For example, VoIP offers the voice communication between interactive 
termination of real time through IP digital data network using the signal system 
and control protocol of a standard telephone, a sound signal is changed into a 
digital format in VoIP - having - a packet - it is-izing and transmitted and 
routing of the IP network top is carried out to a destination node from a source 



node using the protocol of the Internet currently generally used. In an arrival 
place, a packet is assembled again, a sound signal is reconfigu rated and voice 
is reproduced. These signal processing, transmission, and routing are 
performed by real time. Therefore, generating of packet delay generates the 
time difference of the time amount about which one person concerned with 
conversation speaks, and the time amount which a person concerned with 
another side of conversation hears that it is. [ which the speaker said ] Neither 
the delay beyond a threshold nor the delay like it becoming impossible to hold 
conversation which does not have derangement substantially is accepted. It is 
actually proved by the latency by which the one direction packet latency in the 
range from 0 mses to about 300 mses exceeds 300 mses while the 
communication link quality of "good" is acquired from "A" that only a "defect" or 
"improper" quality is acquired. 

[0009] Moreover, if packet loss occurs during transmission, it will have a bad 
influence on the quality of a VoIP communication link. When the packetized 
voice which consists of the digitized voice data exceeding 60 mses is lost, it is 
proved that voice becomes not clear. It is [ which are lost while a packet 
transmits / many ] reasonable, such as a problem of routing. Since VoIP is the 
interactive data communication of real time, the current Internet Protocol which 
can be broadcast again will also be almost meaningless in this case. 



[0010] A packet jitter also has remarkable effect on the quality of a VoIP 
communication link. When a packet jitter arises, it becomes impossible to 
reconfigurate all packets in VoIP in the time limit required to satisfy the 
requirements for a latency permissible at worst. Consequently, since some 
packets are lost on the occasion of reassembly processing (i.e., since a part of 
voice data is missing), voice quality deteriorates. In order to maintain the voice 
quality of tolerance, generally it is judged that arrival spacing of a packetized 
voice must be restricted within the limits of 40 - 60 ms. If it is this within the limits, 
it is possible by using buffering of data to solve a jitter problem, without having 
substantial effect on the overall quality of voice communication. 
[0011] intra - the number of the interactive multimedia data communication 
applications of real time which tend [ very ] to be influenced by network 
processing delay, transmitting delay, and routing delay is increasing, and VoIP is 
only the example. For example, consideration with the same said of the same 
application accompanied by the interactive video and/or the audio of real time is 
needed. 

[0012] In addition, it is impossible for addressing and the routing technique in a 
digital data network of mobile access of the wireless proposed in recent years to 
change dynamically, and to deal with this change in addressing, the current 
routing protocol, and current approach of the internet for fixed node data 



networks. Although International Telecommunications Union (ITU:lnternational 
Telecommunication Union) Internet Society was the engine of the official 
recognition about the data network standard of a worldwide scale, it published 
the IMT-2000 (International Mobile Telecommunications-2000) standard in 
recent years, these standards -- the so-called third generation (3G) - extensive 
mobile access by the migration node device of wireless, such as a cellular phone, 
PDA (Personal Digital Assistants), and a pocket mold computer, in the data 
(namely, 3.5G, 4G grade) network of the generation further exceeding it is 
proposed (refer to http://www.itu.int). Unlike the cellular telephone network of 
mobile access of the wireless of a common type, the network of this proposed 
third generation and the generation exceeding it is based perfect on IP. That is, 
data are altogether transmitted by the digital format from termination to 
termination through addressing and the routing protocol of the standard Internet. 
Furthermore, in the mobile access network of a generation's wireless by which 
differing from the present fixed node network exceeds the proposed third 
generation and it, the migration node of wireless is the point which can move 
freely in the inside of a network, while connection with a network is maintained 
and being engaged in other immobilization or data communication with a 
migration network node. The need that such a network is equipped with the 
function which carries out dynamic rerouting of the data packet between the 



nodes under communication link especially comes out. Since current addressing 
and the current routing protocol of the Internet, and the scheme are based on a 
fixed IP address and fixed node relation, it does not have such a function. 
Similarly, the protocol of the Internet of a current fixed node is inadequate for 
using it by wireless LAN. 

[0013] The standard was proposed in order to cope with a technical problem 
called mobile IP addressing and dynamic routing which are raised in the mobile 
access network and wireless LAN of wireless of the generation exceeding the 
third generation and it. For example, although Internet Engineering Task Force 
(it calls IETF:lnternetEngineering Task Force and Following IETF) is the network 
designer who gets interested in smooth management of evolution of the Internet 
architecture, and the Internet, an entrepreneur, a vendor, and a researcher's 
international community, it has proposed some standards for coping with IP 
addressing and dynamic rerouting in such a mobile access network (refer to 
http://www.ietf.org). The standard of an IP mobility support like RFC2002 (called 
the mobile IP version 4) of IETF, the draft activity document named "a mobility 
support in IPv6" "draft-ietf-mobileip-ipv 6-12" (called the mobile IP version 6), etc. 
are contained in the these-proposed standard. The mobile IP standard proposed 
tackles addressing of the current Internet, the protocol of routing, and the fault of 
a scheme, and supports network access and data communication by the 



migration node device of wireless. However, these standards are not necessarily 
coping with the problem of transmit timing like the latency between termination, 
or a packet jitter, and delay fatally for the interactive data communication 
application of real time like VoIP. To be sure, the packet latency and the jitter 
have been an important technical problem for the mobile access network of the 
third generation proposed compared with IP network of a fixed node. As a key 
factor of delay, when a migration node changes a location in a network, in case 
"the hand off (personal delivery)" of the network connection of a migration node 
is carried out to another access node from a certain access node, the time 
amount of required attached processing and an overhead is mentioned. In hand 
off processing, it divides, the communication link with a new access node is set 
up, a migration node is registered and attested, the location registration in a 
network is updated, the problem and requirements for authentication or security 
are coped with, and it processes setting up the new data root of a migration node 
and the correspondence node which is a communicative other party node etc. 
By addition delay which these indispensable processings produce owing to, the 
quality of data communication, especially the interactive data communication of 
real time may deteriorate remarkably, and cutting of a circuit may also take place. 
[0014] In addition to evolution of a mobile network access technique, when the 
user of the migration transmitter-receiver of a cellular communication network or 



other wireless devices uses the interactive data communication application of 
VoIP or other real time, and service by evolution of wireless data transmission 
technology, such as CDMA (Code DivisionMultiple Access) and a W-CDMA 
(Wideband Code Division Multiple Access) technique, the data traffic processing 
facility of required bandwidth newly came to be offered. However, such 
advanced communication technology is not necessarily coping with the problem 
of a packet transmitting latency and a jitter, either. In order to realize interactive 
data communication application of VoIP or other real time, and service in the 
network of the mobile access IP base of the wireless of the generation who 
generates these problems in a network layer and exceeds the third generation 
and it which are proposed, solution of this problem is indispensable. 
[0015] There is a problem of the quality of service as the 2nd problem with which 
the mobile access data network of wireless is faced. It is necessary to cope with 
problems, such as a low signal quality, too much error correction, and packet 
delay produced as a result. Such a problem is generated when the data node in 
the network which for example, a migration node uses is not the optimal. 
[0016] Efforts to cope with the problem of the packet transmitting delay in IP 
network of mobile access generated because a network node moves are 
advanced. There are some which have proposed developing the mobile IP 
standard proposed and making routing of a packet optimize in a current IETF 



proposal. This avoids "tunneling" of the packet which set up the direct root 
between a migration node and a correspondence node, and minded the home 
"agent" router of a migration node (see the "draft-ietf-mobileip-optim-09.txt" of a 
title called www.ietf.org/internet-drafts "root optimization of a mobile IP"). This 
was proposed as a cure on the problem of the asynchronous latency of the 
common knowledge produced from "triangular routing" of the packet between a 
migration node and a correspondence node under the mobile IP standard 
proposed. However, anyway, since this proposal coped with the problem of the 
latency in the condition of it having been dependent on whether the mobility of a 
migration node being detected, and having been stabilized, there is a defect 
partially. That is, the direct root of the data communication which the current 
proposal assumes is set up, after mobility is detected and the hand off of the 
communication link between a migration node and a correspondence node is 
carried out to another adjacent node from an adjacent node. Thus, this proposal 
is not a thing coping with the remarkable delay generated during processing of 
the hand off processing [ itself ], or immediately after processing. You may say 
that the delay relevant to this hand off processing is a problem of the utmost 
importance about the interactive data communication of real time like VoIP. 
Moreover, nothing is coping with it also about the problem of the quality of 
service. 



[0017] Moreover, by the proposal which the sault and gala under research 
performed, the direction and location of a migration node are judged relatively 
[ nodes / other / migration ] in UCLA in the data network of "atypical" routing 
where it moves completely using prediction mobility analysis. By this proposal, 
the passing speed and the direction of various migration nodes are judged using 
a GPS (Global Position Satellite) technique, and before a hand off is needed, an 
adjacent node predicts the time amount which can maintain a communication 
link. However, this proposal does not show the suitable solution for the problem 
of packet delay that the mobile access network of the wireless of the generation 
exceeding the third generation and it is faced. Although there are many reasons 
in it, I hear that cost is exorbitantly high to one, and there is in it. Moreover, since 
the mathematics count with a complicated huge amount is required, it is actually 
impossible to perform this proposal in the current migration node device with 
which only the processing and the calculation function which were restricted 
comparatively are equipped. Moreover, no measures for the problem of the 
quality of service of this proposal are shown in the serious thing. 
[0018] 

[Problem(s) to be Solved by the Invention] First, the approach of reducing the 
packet latencies and jitters which are generated when a migration node changes 
a network access point during data communication in the network of the protocol 



of the Internet of mobile access of the wireless of the generation exceeding the 
third generation and it is searched for. 

[0019] Next, the approach a migration node optimizes the quality of the 
communication service of a migration node for two or more network access 
points when available is also required. In addition, in the migration node device 
only with the processing and the calculation function which were restricted 
comparatively, the reduction approach of of the packet latency and jitter which 
can be performed, and the approach of enabling optimization of communication 
service are needed. Moreover, not only the mobile access network of the 
wireless by which the current proposal is made but approach applicable to 
wireless LAN and the digital data network of mobile access of other wireless is 
required. 
[0020] 

[Means for Solving the Problem] This invention offers the approach of predicting 
the mobility of a migration node in the mobile access digital data network of the 
wireless of the generation exceeding the third generation and it, in order to attain 
the above-mentioned purpose. 

[0021] In the whole surface, this invention predicts the mobility of the migration 
node device in a network using the control packet latency data generated in the 
network layer (layer 3) of Internet Protocol with the relative relation between one 



or more fixed adjacent nodes or an access point. 

[0022] In another side face, this invention predicts the mobility of a migration 
node using a decision theoretic approach, statistical approach, and/or 
accommodative approach. The implant is easily possible for this approach to a 
migration node device only with the limited processing and the limited calculation 
function. 

[0023] Furthermore, in another side face, this invention predicts the mobility of 
the migration node in a network using the variable of the network link layer (layer 
2) relevant to mobility, such as a signal pair interference ratio (SIR:Signal 
tolnterference Ratio), a signal-to-noise ratio (SNR:Signal to Noise Ratio), or pilot 
signal strength. 

[0024] By adopting the above-mentioned approach concerning this invention, a 
migration node can perform an advanced judgment about it is necessary when 
to carry out the hand off of the network access of self-equipment to another node 
from a certain node. Thereby, as a result, it becomes possible to set up the new 
data root beforehand between a migration node and its correspondence node, 
and it becomes possible to reduce the packet latencies and packet jitters which 
are produced from hand off processing. Moreover, the approach concerning this 
invention raises the quality of a communication link of a migration node 
remarkably by offering the basis which chooses the optimal access point, when 



connectable with two or more network access points. Much other applications in 
the digital data network of mobile access of the wireless of the generation 
exceeding the third generation and it should receive the benefit from the 
application of this invention. 
[0025] 

[Embodiment of the Invention] The gestalt of the current best operation is 
explained referring to a drawing. The same reference mark is given to the same 
component in this drawing. In essential semantics, it does not pass over 
explanation of the gestalt of the best operation included in this application 
specification to mere instantiation, and it does not limit the range of this invention. 
[0026] Drawing 1 is an example of IP data network 100 of mobile access of the 
wireless of the third generation, and in this network 100, it has the intention of it 
so that this invention may be applied. For the purpose of this specification, the 
data network 100 shall follow an IMT-2000 standard and the specification of ITU 
about the mobile access network of wireless. Moreover, the data network 100 
shall perform a mobile IP support according to mobile IP version 4 or mobile IP 
version 6 standard of ITF proposed. These standards and specifications are 
opened to the homepage of ITU and IETF, and are used as reference in this 
application specification. 

[0027] The core of iP data network 100 of mobile access of wireless is equipped 



with the fixed node IP data network 120 which has the securing point of the fixed 
node which a large number do not illustrate, i.e., connection, and a link. Core 
network 120 the very thing is a thing from the former. Digital data is transmitted 
across the inside of a network, or a network according to the protocol of the 
Internet of a common type by common knowledge of the Internet Protocol 
version 6 specified to RFC2460 of IETF. In addition, RFC2460 of IETF is used 
for this application specification as reference. The router (not shown) from the 
former is in the node of the core network 120, and these routers function as a 
junction node according to the protocol of a certain Internet addressing and 
routing from the former, and carry out routing of the data packet between the 
source node connected to the network, and a destination node. 
[0028] Two or more server / routers 130 are prepared on the core network 120, 
these gather and it constitutes the IP mobile backbone 140. Two or more a 
server / router 130 each which constitutes IP mobile backbone is the nodes of 
the core network 120 in itself, and interconnects through the core network 120. A 
server / router 130 functions as a home agent (HA:Home Agent) and an external 
agent (FA:Foreign Agent), and carries out the interface of the migration node 
135 and the migration correspondence node 140 to the core network 120 as 
specified to RFC2002 ("mobile IP version 4") of IETF. In addition, RFC2002 of 
this IETF is used as reference in this application specification. Migration nodes 



are mobile radio communication link devices of a class with which the number of 
arbitration differs, such as a cellular transmitter-receiver, a cellular phone, a 
pocket mold computer, PIM, and a wireless data terminal. 

[0029] The home network is assigned to each migration nodes 135 and 140 
according to RFC2002. Moreover, each of the migration nodes 135 and 140 has 
the home agent who is a router on the home network of a migration node. The 
home network of a migration node is a node with the network 120 at the time of 
the migration node operating in the home network area of a self-opportunity. The 
home agent of a migration node also has the function which carries out routing of 
the packet which a migration node transmits and receives, when the migration 
node is operating in the home network area of a self-opportunity. Moreover, 
according to the mobile IP support standard proposed, the home agent of a 
migration node holds the currency information of a migration node, when a 
migration node separates from home network area and is operating, and he is 
succeedingly engaged also in routing of the packet to the migration node located 
outside. This point is specified in mobile IP version 4 standard of the base 
proposed at least. 

[0030] Two or more of other routers which constitute the mobile IP backbone 
140 function as an external agent. An external agent offers the network access 
point at the time of the migration node 135 separating from the home network 



area of a self-opportunity, and operating. When the migration node is connected 
to the network in predetermined time of day and a predetermined location 
through a certain external agent, this external agent does routing of the packet 
which the migration node 135 transmits and receives. 

[0031] Each node in a network 120 has the IP address of a meaning like the 
case of the data network of the Internet Protocol base of the fixed node of a 
common type. Similarly, each agent/router which constitutes the mobile IP 
backbone 140 also have the IP address of a meaning, and its same is said of 
each migration nodes and those correspondence nodes. 

[0032] The migration nodes 135 and 140 communicate with an agent 130 
through the base station server (BTSS) 145 and a base station (BTS) 150. 
Network connection of the one agent 130 may be carried out to two or more 
base station servers 145. Each base station server 145 is a network node, and 
has the IP address of a meaning like other network nodes of arbitration. Each 
base station server 145 holds the subnetwork 155 of a base station 150, and 
functions as an interface between a subnetwork 155 and the data network 100. 
The migration nodes 135 and 140 and a base station communicate mutually 
using CDMA, well-known W-CDMA, or the same well-known digital data 
communication technology. 

[0033] The configuration, arrangement, and the function of the base station 



server 145 and the subnetwork 155 of a base station are a common type, and a 
criterion. Similarly, the activation approach of the digital data communication link 
between CDMA in the migration node device 135 and base station of wireless, 
W-CDMA or the same activation approach of digital data communication 
technology, the migration node device 135 of wireless, and a base station is also 
a criterion. Therefore, since the detailed explanation about these is unnecessary 
for an understanding of this invention, it is omitted here. 

[0034] In the data network 100 whole, 3 level of mobility of a migration node is 
assumed. Macro mobility shows location change of a migration node which goes 
into the area in which a migration node leaves its home area and home agent, 
and is held by another agent. In other words, it moves to another agent from an 
agent with the link with a data network or connection of a migration node. Macro 
mobility includes migration between a home agent and an external agent or 
between external agents. Middle mobility shows change of the location of the 
migration node at the time of shifting to another base station server from a base 
station server with a link with a network. For example, modification of the 
location of the migration node of a case so that it may move to another base 
station subnetwork 155 from the base station subnetwork 155 with a migration 
node can be considered. Moreover, micro mobility shows change of the location 
of the migration node within the base station subnetwork 155. In this case, the 



network link of a migration node does not change. 

[0035] The processing in the case of middle mobility and micro mobility is 
common knowledge in the cellular communication network of wireless. For 
example, when the migration node device 135 changes a location on a scale of 
micro mobility, it is common knowledge that the detection and processing of a 
communication link hand off between base stations are performed using the 
reinforcement of a beacon signal. Similarly, the detection and processing of a 
communication link hand off between the base station servers at the time of the 
migration node 135 changing a location across the boundary of a base station 
subnetwork are also a criterion. In both case, since the detailed explanation 
about these is unnecessary for an understanding of this invention, it is omitted 
here. 

[0036] In the implications of this operation gestalt, a migration node moves a 
location in a network and, in the case of macro mobility level which changes a 
network link into other agents from a certain agent, this invention is applied. 
However, in another implications, this invention is applied also to migration on 
micro mobility level in relation with wireless LAN. Drawing 2 is the simple mold 
pictorial display of the macro mobility of a migration node, and hand off 
processing in the mobile access data network of the wireless of the third 
generation, and has materialized the mobility support of the mobile IP version 6. 



In the case of the mobile IP version 6 as which it is proposed in RFC2002 of 
IETF in the case of the mobile IP version 4 as which the network connection 
hand off processing between the agents who arise from the macro mobility of a 
migration node is proposed, in this example,, it is specified in 
"draft-ietf-mobileip-ipv6-12.txt" which can be referred to by 
"www.ietf.org/internet-drafts." 

[0037] The migration node (MN) 135 starts this processing from the condition of 
being located in the start point A of a network 100. In this location, the migration 
node 135 is during the correspondence node (CN) 140 and data communication. 
You may be a fixed node although this correspondence node (CN) 140 is 
another migration node device in this example. While the migration node 135 is 
in a start point A, data communication between the migration node 135 and the 
correspondence node 140 is performed through the core network 120 and the 
local routers R1 and R3 which provide nodes 135 and 140 with network 
connection. Preferably, the migration node 135 and the correspondence node 
140 are good to use CDMA, W-CDMA, or the broadband spectrum diffusion 
technique of the same wireless, in case it communicates with local routers R1 
and R3 respectively, for example, to communicate through a base station and a 
base station server (not shown). In the example of illustration, from the home 
area and the home area router (HA) of a self-opportunity, the migration node 135 



already separates, is operating and is connected to a network through a local 
router R1. However, the start point A of the migration node 135 is in the home 
area of a self-opportunity, and the situation is the same, even when it connects 
with a network node through the home area router (HA) 130, it communicates 
with the correspondence node 140 and it moves to another location from the 
home area of a self-opportunity. 

[0038] Since this example is the network which performs the mobile IP version 6, 
a home area router (HA) and a local router (R1 , R2) need to care about not 
being called a home agent and an external agent like [ in the case of the mobile 
IP version 4 ]. This detailed reason is explained to RFC2002 of a mobile IP 
version 6 draft IETF document and IETF. In addition, these reference was 
already introduced and was applied as reference of this application specification. 
However, if it goes into the area which offers the which mobility detection with 
the same said of a version and a which hand off function, separates from the 
area in which a migration node is held by the 1st router or agent, and is held by 
the 2nd router or agent, the mobility of the migration node 135 will be detected 
through a contiguity system discovery mechanism, and the hand off of the 
network connection of a migration node will be carried out to the 2nd router or 
agent from the 1st router or agent. This function is the same even when the 1st 
router is the home network router or external router of a migration node. Similarly, 



this function is the same even when the 2nd router is the home network router or 
external router of a migration node. Also in which version, hand off processings 
are the main causes of a packet latency, and affect the quality of the interactive 
data communication of the real time between a migration node and a 
correspondence node. Thus, although the example of illustration is explained by 
relation with the mobile IP version 6, the point which should be functioned and 
taken into consideration that it is the same also in the case of the mobile IP 
version 4 exists. 

[0039] If the migration node (MN) 135 moves to Midpoint B from a start point A, 
many of the migration will be detected by one or more approaches among the 
approaches of the existing common knowledge. Usually, migration is detected in 
the MAC (Media Access Control) section of the network link layer (layer 2) of a 
migration node. Although the specific activation approach is various, the 
approach of using the Down/Testing/Up interface status is common knowledge. 
This approach is explained to RFC1573 of IETF, and is used as reference in this 
application specification. Detection of the reinforcement of a beacon signal is 
used in the option. Moreover, there is also a method of evaluating the quality of 
the signal received by the migration node 135. Since the detailed explanation 
about these is unnecessary for an understanding of this invention, it is omitted 
here. 



[0040] Instead it may be alike or the contiguity system discovery (Neighbor 
Discovery) technique specified to RFC2461 of IETF may be additionally used for 
the migration node (MN) 135. RFC2461 of IETF is used as reference in this 
application specification. Moreover, in the mobile IP version 6 draft document 
(section 10.4) already applied as reference of this application specification, the 
migration nodes of the mobile IP version 6 are recommended. In this technique, 
the detection (Neighbor Unreachability Detection) for which the so-called 
contiguity system attainment is improper is used for the migration node 135. 
TCP acknowledge of the data packet transmitted to the local router R1 of a 
self-opportunity is detected. ** And/ Or according to the contiguity system claim 
(Neigbor Solicitation) message from other migration node devices in ** area, a 
contiguity system advertising (Neighbor Advertisement) message is received 
from a local router R1. And the router advertising (Router Advertisement) 
message transmitted spontaneously is received from/or the ** local router R1 , 
without being asked. If TCP acknowledge is received, the network connection of 
the mobile node which went via the local router R1 means that it is still possible. 
Reception of a contiguity system advertisement and/or a router ad message 
means that other local routers which can provide a migration node with network 
connection exist. 

[0041] At a certain time, the network connection through a local router R1 begins 



to deteriorate as the migration node 135 arrives at the mid-position B and it 
continues moving towards a location C. This degradation is detected based on 
loss of loss of signal strength, deterioration of a signal quality, and/or TCP 
acknowledge, or detection of the existence of other local routers, as already 
explained. Usually, by internal programming of a migration node device, once it 
reaches the threshold set up beforehand, the migration node 135 specifies a 
new local router, and is programmed to replace the inferior network connection 
which set up the new network connection through the router, and minded the 
local router R1 . 

[0042] The migration node 135 may specify an available local router using the 
contiguity system discovery methodology currently explained in the mobile IP 
version 6 draft document (section 10.4) of RFC2461 and IETF. Thus, the 
migration node 135 can wait to receive the multicast router ad message 
transmitted spontaneously, without judging whether a router solicited message 
is broadcast and there is any available local router, or being asked from an 
available router. You may make it the migration machine 135 broadcast a router 
solicited message in the example of illustration. A local router R2 will answer the 
migration machine node 135 directly by the router ad message, if this message 
is received. Or the migration node 135 is also good to receive the router ad 
message transmitted spontaneously, without being asked from the new local 



router R2. Also in which approach, a migration node will specify the new local 
router R2 which serves as a partner of new network connection. 
[0043] If the new local router R2 is specified, the migration node 135 will carry 
out the hand off of the network connection to the new local router R2 from the 
first router R1 by registering the new router R2 and canceling registration of the 
first router R1 . As a part of this registration/registration cancellation processing, 
a migration node or the new router R2 is transmitted to renewal of binding, i.e., 
the correspondence node with which the home router of a migration node and 
the migration node are communicating a new "restorative" IP address. Thereby, 
routing of the packet comes to be carried out from a migration node to a 
migration node through the new router R2 instead of the first router R1. 
moreover, migration node authentication and security processing - performing -- 
the migration node 135 -- the fact -- a just thing is checked and problems, such 
as tapping, an active replay attack and an attack of other type, and unlawful 
access to secret data, are avoided. Security and the cure against authentication 
are explained to the mobile IP version 6 draft document of IETF, and are used as 
reference in this application specification. Other security and cures against 
authentication are explained to RFC 2401, 2402, and 2406 of IETF, and it is 
similarly used as reference in this application specification. The authentication 
and security processing which are related [ which are related and 



hand-off-process ] are explained to the detail in the IETF mobile IP standard 
document (finishing [ use ] as existing appearance and reference) proposed in 
other RFC indicated in RFC2462 (it uses for this application specification as 
reference) of IETF, and this paragraph. Since the detailed explanation about 
these is unnecessary for an understanding of this invention, it is omitted here. 
However, probably, it will be clear for this contractor that require time amount 
considerably for performing hand off processing currently assumed, a packet 
latency and a jitter especially increase owing to asynchronous triangular routing, 
and the probability of packet loss increases by mistake routing. Moreover, 
probably, it will be clear for this contractor its not to cope with the technical 
problem about selection of the optimal connection, either, since the proposed 
mobile IP support of IETF and the standard of relation have not proposed how 
the migration node 135 chooses new network connection in case two or more 
available connection nodes exist. 

[0044] This invention copes with especially the technical problem of both a 
packet latency and the optimal network connection by offering the approach of 
predicting the mobility of a migration node. Preferably, the approach concerning 
this invention is replaced with the current approach about mobility detection of 
the mobile IP standard proposed. It can judge in advance when the hand off of 
network connection is required for the migration node 135 using the approach of 



this invention. While a migration node holds the first router or network 
connection with an agent using this information, new network connection can be 
set up in advance with a new router or an agent, and the new packet root with 
the correspondence node of a communications partner can be set up in advance. 
Only when new connection and the root are established, the migration node 135 
cuts the first router or network connection with an agent. With this approach, the 
packet delay and loss from which a hand off happens owing to decrease 
remarkably. By moreover using these desirable prediction approaches, a 
migration node can choose the node which optimizes network connection from 
two or more available connection nodes, and the quality of network 
communication is optimized. The information offered by these desirable 
prediction approach may be used in other implications for other purpose not only 
these examples but like wireless LAN. 

[0045] Although the gestalt of the best operation in the network example of the 
third generation has been explained, in this gestalt, mobility prediction analysis 
is periodically performed about the variable or the description relevant to mobility 
of a migration node. Preferably, mobility prediction analysis is good for two or 
more processor equipments of the migration machine 135 to perform according 
to the program memorized in the migration node 135. The processor equipment 
of this stored program system is common knowledge. However, the processor 



equipment of the local base station server of a migration node performs this 
mobility detection according to that storage program, and you may make it 
transmit a detection result to a migration node instead like the data of other 
network arbitration. In this operation gestalt, mobility prediction analysis is 
performed once [ about ] at 1 second. 

[0046] Preferably, a threshold can be judged by mobility prediction analysis. This 
threshold is chosen as a value which shows that processing as which the 
migration node was required should be performed, when a migration node fully 
moves in relativity with a fixed base station or other nodes. For example, a 
migration node puts new network connection into operation, and before an 
actual hand off is needed, you may make it set up the new packet root with a 
migration node, when the threshold as which the forecast of the variable relevant 
to mobility was chosen is exceeded. Instead it can be alike or mobility prediction 
analysis can be additionally used as a trigger of the new network connection 
selection for optimizing the quality of connection of the trigger of authentication 
and hand off pretreatment of security countermeasures, the trigger of 
pretreatment about other side faces of the hand off processing [ itself ], or a 
migration node, and/or a communication link. It depends for the specific selected 
threshold on the processing and the specific network property which were 
required as specific processing or performing, and various optimization factors. 



[0047] Mobility prediction analysis may be performed about the variable relevant 
to the mobility of a layer 3 in logic addressing of the migration node 135 in a 
network layer (layer 3), or the base station server 145, and programming of 
routing. As the approach of the common knowledge at the time of judging the 
timing of a hand off, the reinforcement of the beacon signal in the MAC (mobility 
access control) layer which is a layer 2 or its sublayer is used from the former. 
By this approach, the migration node 135 carries out monitor measurement of 
the signal strength of the beacon signal from the base station 150 which carries 
out a ** area, and the adjoining base station 150, and performs the hand off to 
the new base station 150 which has transmitted the most powerful beacon signal. 
Similarly, as already explained, connection with the base station server 145 
which is carrying out the ** area, and evaluation of the connectability to the 
adjoining base station server 145 are performed in a network layer (layer 3) by 
performing packet switching between the migration node 135 and the base 
station server 145. For example, a router transmits an advertising packet 
spontaneously and advertises oneself s existence to the passing migration node. 
You may consider that this advertising packet is the beacon of the layer 3 similar 
to the beacon of the layer 2 for measurement on the strength. Mobility prediction 
analysis concerning this invention is performed in a network layer 3 using these 
specific packets. However, the approach of the common knowledge in the 



network layers 2, such as measurement of the beacon performed more in a low 
layer on the strength, is used, and you may make it supplement with or check 
the prediction result of a layer 3. Furthermore, the prediction approach of this 
invention is made to apply to the variable relevant to the mobility of a layer 2, and 
you may make it obtain the same result. 

[00481 Itself is enough to offer correctly the threshold which usually carries out 
the trigger of the processing by the demanded migration node as a desirable 
gestalt of the mobility prediction analysis concerning this invention. Nevertheless, 
when available, geographical mapping information which is offered by GPS is 
used and you may make it supplement with or check the result of mobility 
prediction analysis. 

[0049] To the present stage, three, a statistical method, the desirable alternative 
way, i.e., deterministic approach, of mobility prediction, and the accommodative 
approach, were explained. Among these, the accommodative approach can 
offer an exact result especially. Generally, the deterministic approach is based 
on recognition that functional relation exists between the packet latencies tau 
specified by network layer (layer 3) programming of signal strength S and a 
migration node judged in the MAC section of physical network layer (layer 2) 
programming of a migration node. It is known that S will change as a function of 
the distance d between a base station and a migration node. Thus, the 



mathematical relation between the parameters which can be used for 
deterministic approach predicting the future value of a packet latency besides 
Latency tau and distance d from the value of the sample of the past called other 
parameters, such as transmitted power, channel bandwidth, an antenna 
constant, and additive white gaussian noise (AWGN:additive white Gaussian 
noise), is offered. 

[0050] The packet latency tau of the layer 2 signal strength S and a layer 3 of 
statistical approach is both usually statistical processing, and S(t) and tau(t) (t 
are respectively based on recognition that it is time amount). Therefore, the 
second [ an average of ] power (LMS:least mean squares) approach of the 
minimum of a common type can be used for predicting the future value of the 
packet latency of a layer 3 from the value of the sample of the past packet 
latency. The accommodative approach also usually uses the value of the packet 
latency tau of the layer 3 measured beforehand. This approach also calculates 
the minimum mean squared error forecast of the future value of the packet 
latency tau based on the packet latency tau by which the current value of the 
packet latency tau and some were beforehand measured using error condition 
feedback in the second [ an average of ] power algorithm of the minimum of a 
common type. 

[0051] Since preferably makes evaluation and selection of the optimal network 



connection easy, a migration node receives and records the sampled value 
about all or an effective number at least of base stations among the base 
stations which receive a beacon packet with periodic self-equipment. Usually, 
the period of each beacon signal is 100 ms extent, and it turns out that a quite 
exact mobility prediction result is obtained with a maximum of 10 samples. 
Preferably, a migration node performs mobility prediction about each base 
station where self-equipment receives and memorizes a sample. 
[0052] First, the relation between the variable of a layer 2 and the variable of a 
layer 3 is analyzed. The purpose of this analysis is focusing on the value of the 
packet latency measured by the signal strength measured by the layer 2, and 
the layer 3, and formulizing the mathematics type for mapping of these variables 

to the layer of another side of one layer. Here, they are S (t1) and S (t2) and 

S (tn) assume that it is n+1 continuous sample of the beacon signal measured 

by the layer 2 in time of day tO, t1, , tn. Moreover, tau (t1), tau (t2) .... and tau 

(tn) assume that it is n+1 continuous sample of the packet latency measured by 

the layer 3 in time of day tO, t1, tn. The packet latency tau expresses the 

latency of the beacon packet transmitted from an adjoining router or an adjoining 
base station to a migration node. It can be considered that the packet latency tau 
is the index which shows the quality of the wireless connectability between a 
base station and a migration node. 



[0053] theoretical **** - by experimental analysis, it is checked between the 
packet latency tau and signal strength S that functional relation exists. This 
relation is expressed with formula tau=f (S). Based on the statistic model of 
common knowledge of signal strength S, the statistical model of the packet 
latency tau can be built using this relation. [Equation 1] when the probability of 
the packet error which Pe can presume from a bit error rate, i.e., a packet, is 
damaged and retransmission of message shows the required probability 

l-p e 
(1) 

Here, E is the forecast of required transmitting trial, by the time the packet 
transmission to a transmitting person, i.e., the addressee from a base station, 
i.e., a migration node, is successful. That is, the packet latency tau is [Equation 
2]. 

T 
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[0054] Here, Tx is the total air time for every packet computed at the size/rate of 
a bit of a propagation delay plus packet. Moreover, Tproc expresses the coarse 
processing time. In additive white gaussian noise (AWGN), the probability of 



generating of a bit or a notation error serves as a function of the received 
signal-to-noise ratio (SNR). Thus, the probability of a bit or a notation error and 
the statistical relation of SNR are expressed with a gauss Q function by applying 
the radio theory. The probability of a bit or notation error generating of it being 
mostly in inverse proportion to SNR which received is actually clear. Therefore, 
the probability of a packet error is also in inverse proportion to received SNR. 

Namely, [Equation 3] 
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Here, for SNR and J, a constant and S of received signal power and B are 

[ gamma / the bandwidth of a receiver and NO ] noise power spectral densities, if 

(3) is combined with a formula (2), it comes out and a certain Tproc is 

disregarded and it must be regularity relatively between packets, S and tau will 

become the following relation mathematically. 

[Equation 4] 
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Or it is [Equation 5] when expressed with SNR. 
y-J 



(5) 

[0055] If a desirable decision theoretic approach is explained again, referring to 
drawing 3 , the migration node 135 will receive periodically the beacon signal 
from one or more base stations 150. Since processing of a format and contents 
of the beacon signal, and the beacon signal in physical network layer layer 3 
programming of a migration node is a criterion, detailed explanation is omitted 
here. Usually, a beacon signal is the period of about 100 mses. The 
reinforcement or the absolute value of the beacon signal S changes with the 
distance d between a base station and a migration node, and it is assumed that 
the distance d between a base station and a migration node changes to time 
amount t. Programming 200 is contained in network layer layer 3 programming 
of a migration node. The reception storage of many samples of the distance from 
a base station to a migration node is carried out, only the number equivalent to 
the sample of distance memorizes the sample of the layer 3 packet latency tau 
for which performed the mathematics algorithm and it asked based on the 
sample of distance, and this programming 200 predicts the future value of the 
packet latency tau which starts a base station based on the combination of the 



sample of distance, and the sample of a packet latency. 

[0056] However, the point that the reinforcement S of a beacon signal receives 
effect in other factors, such as interference by the base station, and the structure 
and other base stations which intervene with the distance d between migration 
nodes, is known. Therefore, the deterministic prediction approach concerning 
this invention is separately explained about the radio the case of a free-space 
environment (it is not high-speed phasing), and in the case of the phasing 
environment of a multi-pass. 

[0057] First, in a free-space pass loss model, the received signal strength S is in 
inverse proportion to the square of the distance d between a transmitter and a 
receiver. A simple pass loss model is expressed by the following formulas. 
[Equation 6] 



(In 2<=i<=4, the case of free space i= 2) (6) 

As for a free-space constant and Pt, transmitted power and f of K are [ a 
frequency and d ] the distance between a transmitter and a receiver, and the 
multiplier which says that i is four or less [ 2 or more ], and i is equal to 2 in free 
space. 

[0058] (6) If a formula is substituted for S of (4) types, the model of the packet 



latency tau of a layer 3 will be called for as follows. 



[Equation 7] 
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In beta, when equal to J/K, a formula (7) turns into the following formulas (8). 
[Equation 8] 



[0059] A formula (8) guesses the packet latency tau in a free-space pass loss 
environment from Tx, beta, Pt, d, B, and NO. d which is the distance between a 
base station and a migration node - removing -- the parameter of a formula (8) — 
all - the layer 2 of a migration node, or a layer 3 ~ it is a system parameter 
acquirable from one of programming. Thus, in the deterministic approach, d is 
judged by measurement, and it substitutes for a formula (8), and asks for tau. 
Various approaches for measuring d are possible. When many base station eels 
exist and the migration node has received the beacon signal from at least three 
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base stations, the distance of a migration node can be judged from each base 
station using the triangulation technique of a common type based on the 
on-the-strength measurement result of a relative beacon signal. Moreover, there 
is also the approach of using GPS. 

[0060] By understanding a formula (8) continuously periodically, a series of 
continuous values tau are calculated. And standard regression analysis is 
performed and a sample is statistically fitted to a regression curve. This 
regression curve predicts one or more values of tau at the time of there being a 
time of being extrapolated and chosen or the future. Although comparatively 
easy linear regression is sufficient as regression analysis, linear regression has 
the case which can be performed easily where it is inferior with the accuracy of a 
prediction result on the other hand. When a more exact forecast is required, it is 
more complicated and count may perform advanced regression analysis. By 
updating periodically the sample base, i.e., measurement of d and the forecast 
of corresponding tau, and rerunning regression analysis, when a migration node 
moves in a network to a base station, the future value of tau concerning the 
migration node to a base station can be predicted easily, an allowed time 
required for prediction of tau - about 1 second - it is - the beacon signal of 100 
mses - it is about equivalent to ten periods. However, a forecast needs to 
recognize the point of becoming incorrectness more, so that a time frame will 



become long although a short longer or prediction time frame may be used if 
there is a demand. 

[0061] Unlike a free-space path model, two or more phasing model reflects more 
nearly actually the actual environment spread by the signal. The model of 
Rayleigh of phasing can express two or more phasing environment correctly. 
When not using the diversity composition approach in a receiver antenna, a 
signal deteriorates remarkably owing to multi-pass phasing. In the CDMA 
system, the RAKE receiver is designed so that pass diversity may be obtained 
by the pass composition approach. It is the base in case the maximum ratio 
composition (MRC:maximal ratio combining) acquires pass diversity with a 
RAKE receiver. According to the formula (3), it is [Equation 9]. 




(3) 

[0062] In two or more phasing environment, gamma, i.e., SNR which received, is 
a random variable. Each branch of MRC in the case of multi-pass diversity has 
the average of SNR, i.e., gamma. Namely, [Equation 10] 
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(9) 



Here, /alpha2 (V means the bar which is on 'alpha' in a formula (9)) is the mean 
square of the gain of Rayleigh of a phasing channel, alpha is rayleigy distribution 
and alpha 2 is exponential distribution. That is, /gammaM ('/' means the bar 
which is on 'gamma' in a formula (10)) of a SNR average or two or more 
branches MRC is [Equation 11]. 
F„=jU =£r = wr 
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[0063] Therefore, the estimate of the packet latency tau in the case of the RAKE 
receiver in a Rayleigh fading environment is calculated from the following 
formulas (11). 

[Equation 12] 
- . T x f u 

(11) 

Here, /tau (V means the bar which is on 'tau' in a formula (11)) is an average 
packet latency forecast. If a formula (9) and (11) are used, the formula in the 
case of an environment without free-space phasing (8) will become like a 
formula (12). 
[Equation 13] 



(12) 

[0064] On the basis of the same relation and the same model as what was 
expressed to (8) from the formula (1), further, the desirable statistical approach 
is based on the further recognition as it is a process with statistical tau (t) itself. 
The LMS theory is famous as theory which calculates a prediction future value 
based on the past statistical value. The prediction future value of the packet 
latency tau is expressed as follows using this LMS. 
[Equation 14] 

(13) 

[0065] As shown in drawing 4 , in a statistical method, the migration node 135 
acquires the set of the sample of the latency value tau between sampling times 
by measuring the latency time amount of the beacon packet which arrives from a 
base station 150. This gives a time stump to the beacon packet from a base 
station to a migration node, transmits to it, and becomes possible in a migration 
node by measuring a difference with the time amount which the time of arrival 
and the time stump to a migration node show as the total packet latency. The 



latency value tau of a sample can be calculated by synchronizing a base station 
and a migration node carefully. Thus, the migration node 135 calculates the 
latency value tau of a sample (tO-tn), and stores it in memory 300. The set of two 
or more latency values tau is inputted into the correlation computer 330, and this 
computer 330 gives the presumed multiplier K0 using the linearity LMS 
technique of a common type. The presumed multiplier K0 is inputted into the 
linearity composition machine 350 of a common type, and this linearity 
composition machine 350 applies the presumed multiplier K0 to the latency 
value tau of a sample, and it generates the prediction latency value tau applied 
to the base station in future time-of-day index tn+1 with the MMSE technique of 
a common type. It is used for the predicted future latency value tau being 
compared with the threshold set up beforehand, and carrying out the trigger of 
the required actuation, or optimizing the network connection of a migration node 
as mentioned above. The consideration about measurement of the distance in 
the case of prediction of the latency tau explained in relation to the deterministic 
approach and selection of a time-of-day index is applied also to a statistical 
method. 

[0066] Furthermore, when a statistical method applies LMS of a common type to 
the latency value tau of the sample in the past time-of-day index, tau (tn+1) is 
based on the premise that it can predict. The solution (13) to is given by the 



following formulas. 



[Equation 15] 
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[0067] There is the original approach of making min the mean square error 
expressed in (14) as a formula (13). 
[Equation 16] 

(15) 

Here, Rtau is an autocorrelation matrix, i.e., Rtau=Etautau*, and Rtautautn is a 
cross-correlation matrix, i.e., Rtautautn=Etautautn\ 

[0068] The computational complexity of prediction can be reduced when it is 
assumed that with the passage of time distance [ between a base station and a 
migration node ] d (t) is Markov process. That is, it is the case where it is 
assumed that two or more values of d (t) measured in the discrete time interval 
form the Markov chain. When d (t) forms the Markov chain, latency value tau (t) 



forms the Markov chain. This is because it can judge based on d (t) as tau (t) 

indicates it in (9) as a formula (8). As shown in a formula (16), in the Markov 

chain, it turns out that it does not depend for the conditional distribution of the 

future value of the past conditions XO and X1 , Xn-1 , and condition Xn+1 in the 

case of the value of the current condition Xn on the past condition, but is 

dependent only on a current condition. Namely, [Equation 17] 
Pr{X n+1 |X M ,X n .„...,X 0 }=Pr{xJX„. 1 } 

(16) 

[0069] A formula (13) can predict the future latency value tau (tn+1) based on 

current and past latency value tau (tn), and tau (tn-1) tau (tO). Although it will 

not be Markov if a desirable statistical mobility model is said strictly, it turns out 
that the past latency value tau was not correlated in remarkable extent between 
the future latency values tau from the current latency value tau. If this point is 
taken into consideration, the future latency value tau (tn+1) can be predicted 
based on a current latency value and latency value [ of some past ] tau (tn), and 
tau (tn-1) and tau (tn-2). Thus, a formula (13) can also be expressed as follows. 
[Equation 18] 



(17) 



[0070] In the case of this predictive model, the future latency value tau can be 



predicted sufficiently correctly using the following algorithms. 



[Equation 19] 
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[0071] Finally, one gestalt of the accommodative prediction approach is 
illustrated by drawing 5 . The accommodative approach is preferably performed 
in layer 3 network-layer programming of a migration node deterministically like a 
statistical method. Like a statistical approach, the accommodative prediction 
approach predicts mobility only based on the sample of the packet latency of a 
layer 3. 

[0072] As an advantageous point, by the accommodative prediction approach, 
measurement of the signal strength and distance based on processing of the 
layer 2 of a lower layer is unnecessary, and it does not depend for it on any 
system parameters. A migration node judges preferably periodically the set with 
which tau (tn) continued from the sample tau of the packet latency tau (tO) for 
about 1 second during sampling time. In the desirable gestalt, if ten samples 



obtained from the base station beacon signal of 100 ms periods often pieces are 
used, it comes out enough and a certain thing is understood. The sample latency 
value tau is appropriately acquirable by the same approach as having already 
explained in relation to one gestalt of a statistical method. The acquired sample 
is preferably stored in memory 500. It will be replaced with the oldest sample 
stored in memory 500 if one new sample is judged. A sample is serially inputted 
into the adaptive-prediction machine 520 from memory. The accommodative 
prediction machine 520 generates the future value tau (tn+1) predicted based on 
tau (tn) from Sample tau (tO) by carrying out repeated calculation of the 
weighting factor of a sample using the LMS technique of a common type. The 
forecast of tau (tn+1) is inputted into an adder 530, is added to the value of the 
sample of actual tau (tn+1) judged continuously, and generates error signal etau 
(tn+1) here. An error signal is fed back to an adaptive-prediction machine, and a 
weighting factor is adjusted according to it. 

[0073] Three models of the following [ the accommodative prediction approach ] 
are available. 
[Equation 20] 
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(19) 



Here, it is tauD=f (d), dest=f -1 (tau), and deltad=dtn-dtn -1, and they are 
omegaO, omegal , omega2, and **********. 
[Equation 21] 

(20) 

[Equation 22] 

(21) 

Here, it is deltaO=tn-tn -1, and is delta 1=tn-1-tn-2. A formula (19) requires the 
most complicated operation. As shown in a formula (8) and (12), there is 
deterministic relation to the distance d between the packet latency tau, a base 
station, and a migration node, and it is informally expressed by tauD=f (d). Thus, 
tauD (dest+deltad) is obtained by solving a formula (8) or either of (12) to hard 
flow. The formula (20) is easier than a formula (19), and current and the packet 
latency sample of the two past are used for it. The formula (21) is still easier. 
[0074] Weighting factors omegal, omega2, and omega3 are acquirable with an 
MMSE (minimum mean squared error) technique. Thus, the set of weighting 
factors omegal, omega2, and omega3 is a time function, and is judged based 
on the set and error feedback of the past weighting factor. This error feedback is 



the difference of the predicted latency and the actually measured latency. For 
example, the optimal weighting factors omegal, omega2, and omega3 in the 
case of a formula (19) are expressed with the following algorithms. 
[Equation 23] 
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(22) 

mu is a gain constant which adjusts the speed and stability of adaptation-izing of 
a formula (22). Since big mu is adjusted more greatly [ whenever a weighting 
factor is repeatedly ], it accelerates adaptation-ization. Experientially, it is judged 
with mu= 0.05 being the optimum value of mu. 

[0075] The prediction future value tau generated by the accommodative 
prediction approach is compared with the threshold defined beforehand like the 
case of the prediction future value tau generated by the deterministic approach 
and the statistical method. As a result of this comparison, new network 
connection is started, the new packet root is beforehand set up before a hand off, 
or the trigger of the actuation as which the migration node of starting beforehand 



requires authentication required before a hand off and security processing is 
carried out. When the prediction future value tau is calculated about two or more 
base stations where the migration node has received the beacon packet, the 
network connection of a migration node can be optimized by switching network 
connection to the base station which has the lowest forecast tau in the following 
sample period. 

[0076] Although explained in this specification as a variable with which the 
desirable mobility prediction approach should predict the packet latency of layer 
3 network layer The variable relevant to the mobility of the network link layer of a 
layer 2 for these prediction approaches, For example, when required of a signal 
pair interference ratio (SIR), a signal-to-noise ratio (SNR), pilot signal strength, 
etc., or when required, it can apply. Probably, it will be clear for this contractor for 
the value of these variables to be predicted by the mobility prediction approach 
mentioned in this application specification. 

[0077] The above explanation is the gestalt of desirable operation of this 
invention. The above-mentioned explanation is an example and, originally is not 
limited. In the range which does not deviate from the pneuma, this contractor 
can also understand that various modification and additions are possible, 
maintaining the freshness of this invention, and the advantageous description. 
Therefore, the range of this invention is defined by only the claim of the 



attachment interpreted correctly. 
[0078] 

[Effect of the Invention] As explained above, according to this invention, 
reduction of quick prior establishment of the root in the case of a hand off and 
packet latencies is attained. Moreover, the quality of service can be optimized by 
choosing the best base station in the overlapping eel environment. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the network meant so that this invention might operate, and is 
drawing of the data network of the Internet Protocol base of mobile access of the 
wireless of the third generation. 

[Drawing 2] It is the simple mold pictorial display of the mobility of a migration 
node, and the hand off of a network access point in the data network of the 
Internet Protocol base of mobile access of the wireless of the third generation 
using a mobile IP. 

[Drawing 3] It is the functional diagram showing actuation of one gestalt of the 
deterministic mobility prediction approach in the data network of the Internet 



Protocol base of mobile access of the wireless of the third generation. 
[Drawing 4] It is the functional diagram showing actuation of one gestalt of the 
statistical mobility prediction approach in the data network of the Internet 
Protocol base of mobile access of the wireless of the third generation. 
[Drawing 5] It is the functional diagram in the data network of the Internet 
Protocol base of mobile access of the wireless of the third generation showing 
actuation of one gestalt of the accommodative mobility prediction approach. 



